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FUTURE COMPUTERS? 


YOUR CHOICE-smart either way 


е Over 140 software driven functions 

e 82 x 24 or 82 x 20 screen format — software selectable 

е High resolution 7 x 12 matrix characters — P-31 green phosphor 

* Upper/lower case character set — plus graphics character set 

е 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

e Internal editing functions — insert, delete, scroll, roll, slide, etc. 

e Parallel printer I/O port 

• 50 to 38,400 baud operation — programmable 

* Cursor type, cursor position, print control characters, protected fields, 


shift inversion, dual intensity and many other features 
8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 
| SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
| 219 W. RHAPSODY 
= SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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What Cromemco computer card 
capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
$-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT МО 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new ИО Processor. This сап be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent МО. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


Ee 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 


high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 

PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

CONTACT YOUR CROMEMCO REP 

There is even more capability than 
we're able to describe here. 

Contact your Cromemco rep now and 
get this capability working for you. 


CROMEMCO COMPUTER CARDS 

© PROCESSORS — 4 MHz 2-80 A CPU, single 
card computer, VO processor © MEMORY — 
up to 64K including specia! 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability * HIGH RESOLUTION COLOR 
GRAPHICS — our 501 offers up to 754 x 482 
pixel resolution. * GENERAL PURPOSE 
INTERFACES —QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, 8PIO B-port 
parallel, 4PIO 4-port isolated parallel, D+7A 
7-channel D/A and A/D converter, printer inter- 
face, floppy disk controller with RS-232 inter- 
face and system diagnostics, wire-wrap and 
extender cards for your development work. 


Cromemco " 
| nc or por a t e d 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
Tomorrow's computers today 
Circle 1 on inquiry card. 


Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


*U.S. Pat. Мо. 4121283 


Model 501 High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The 5015 high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
[Шаан monitor common in TV 
work. 
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Tomorrow's computers today 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer | 


DISPLAY MEMORY 


Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 
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simplify the calculation of Bessel functions. 
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In This Issue 
"Future Computers" is our cover theme this month and the subject of the 


editorial. Before you write to comment on our cover's "unusual" design 
approach (created by artist Robert Tinney), keep in mind the proximity of April 
1 


Elsewhere in this issue we describe Steve Ciarcia’s latest project, a low-cost 
logic analyzer, and tell how to build your own Turing machine. Other articles 
include: a follow-up to our earlier review of the Sinclair computer, this time a 
description of the MicroAce kit version; a reformatter for CP/M and IBM- 
format floppy disks; a closer look at the TI Speak & Spell; a fascinating review 
of three different APL packages for the patient (but eager) APL fans in our 
audience; detalis about data compression; all about intercomputer data links 
and the game of Go; and the conclusion of an article from last month about 
3-D computer graphics. 
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'...Stands well above 
other S-100 graphics dis- 
plays in its price and per- 


formance range." 
BYTE, Product Review 
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“better monochromatic 


...display...." 
ELECTRONIC DESIGN, 
1981 Technology Forcast 


MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 


512 x 480 resolution black and white and vivid color displays 


RS-170 com- 
posite or direct 
drive output 


Local or external 
sync generation 


4 Mhz 280 
microprocessor 


60 hertz real- 
time clock 


8 level interrupt 
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IEEE S100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™, Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


Light pen 
interface 
Time multi- 
plexed refresh 


4K resident 
Screenware™ 
Pak I operating 
system 

32K RAM 
isolated from 
host address 
space 

High speed 


communications 
over parallel 
bus ports 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes” at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 

Circle 2 on inquiry card. 
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8455-D Tyco Road * Vienna, Virginia 22180 е TWX: 710-831-9087 • (703) 827-0888 
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UCSD’ 


PASCAL 
FORTRAN 


PORTABLE 
Develop on а 2-801, 
run on LSI-111, T. 1. 990, 
6800 or vice vorsa 


EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 


POWERFUL 
Full standard Pascal 
plus extensions 
ANSI '77 Fortran Subset 


Cost EFFECTIVE 
Complete system including 
interpreter, screen editor, 
utilities, Мег, assembler, 
and compiler. 

with Pascal $400 
with Fortran $450 
with Both $600 


APPLICATIONS 


PFAS 

(Pascal File Access System) 
Keyed-ISAM in 6K user 
memory $200 


INTELLECT UL V1.2 
A full range LISP interpreter 
for UCSD p-systems $200 


MEDOFFICE 
Professional medical office 
software for 1 to 5 doctors. 
Call for pricing. 


DATEBOOK 
Appointment scheduling on 
your micro $295 


READY TO RUN ON 
DEC PDP-111 or 
TRS-B0 MODEL 118 


PCD SYSTEMS 


P. 0. Box 143 
Penn Yan, NY 14527 
315-536-3734 


Future Trends in 
Personal Computing 
Chris Morgan, Editor in Chief 


pure Com- 
puters—what 
will they be like? 
Some exciting 
developments have 
been occurring in 
the industry lately 
that should give us 
some clues. I at- 
tended the Con- 
sumer Electronics 
Show in Las Vegas 
this past January, 
where Toshiba in- 
troduced what 
could be the most 
significant product 
of the year for the 
personal-comput- 
ing market: a pock- 
et-size flat-screen 
television set. 
While no specific 
mention was made 


with a personal 
computer, it takes 
only a moment's 
thought to see the 
potential of this engineering marvel. 

First introduced in Japan some 
months ago, the Toshiba television 
hasa4.1 by 3.1 cm (1% by 1X, inch) 
LCD (liquid-crystal display) screen 
housed in a case measuring 17.3 by 
8.2 by 18cm (6% by 3% by 
Үс inches)! It has only half the resolu- 
tion of a standard CRT (cathode-ray 
tube) display, but its small size masks 
that fact effectively. Toshiba has also 
solved the problem of liquid-crystal 
"overhang," the slow-fade effect that 
plagues LCDs in electronic games. 
The response time of this particular 
design is fast enough to handle the 
1/30 of a second television-frame 
refresh rate, Although the screen is 
dimmer than a CRT display (the im- 


Miastkowski. 


Photo 1: Toshiba's new pocket-size 
, television prototype, А built-in zoom 
of its possible use | feature is available that enlarges any | flooded with porta- 


age is formed from 
reflected rather 
than transmitted 
light), it has accept- 
able contrast and 
sharpness. The 
screen is fed by a 
bank of shift regis- 
ters; it would be an 
easy task to display 
computer graphics 
and characters on 
it. 

The Toshiba flat- 
screen unit is still 
in the prototype 
phase and will 
probably not be 
available for a year 
or so, retailing for 
approximately $600. 
I predict that with- 
in two years the 
market will be 


one of the four screen quadrants for ble computers hav- 
close-up viewing. Photo by Stan | ing built-in screens 


of every size and 
shape. 

Sony has introduced a new elec- 
tronic "typewriter" that fits in a brief- 
case and lets you enter, store, and 
edit up to 200 pages of text using a 
built-in microcassette recorder. Text 
is displayed on a one-ine liquid- 
crystal display. Combine such a de- 
vice with a flat-screen multiline video 
display and you have a very attrac- 
tive concept, indeed. 

Another Sony breakthrough is a 
new miniature floppy-disk system 
(see photo 3, page 10). Each disk 
measures 8.9 cm {3% inches) in 
diameter and holds over 800,000 
bytes! The disk resides in a rigid 
housing for protection. Sony plans to 
introduce the disk as part of a new, 
miniature word-processing system. 


Percom Mini-Disk Drive Systems for TRS-80* Computers... 


New for the TRS-80* Model III 


Patterned after our fast-selling TFD Model | drives. And 

subjected to the same reliability controls. These new 

mini-disk systems for the Model IIl provide more 
features than Tandy drives, yet cost far less. 

è Flippy Capability: Both internal (add-in) and 
external (add-on) drives permit recording on either 
side of a diskette. 

® Greater Storage Capacity: Available with either 40- 
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more. A 40-track drive stores up to 180 

bytes — formatted — on one side of a 5-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 

® 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

€ First Drive Includes DOS: OS-80™, Percom's fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

€ Works with Model III TRSDOS: Besides being fully 
hardware compatible, Percom's Model III 40-track 
drive systems may be operated with Tandy's Model Ill 
TRSDOS — without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 


Percom TFD add-on drives start at only $399. Model 
Ш Drive kits start at only $749.95. 

Quality Percom products are available at 
authorized dealers. Call toll free 1-800-527-1592 
for the address of your nearest dealer or to order 
direct from Percom. 


THDOUBL ER, DBLDOS. OS-80 and SEPARATOR 


*Trademark of Virtual Technology Corporation. 


Circle 4 on inquiry card. 


Now! Add-On and Add-In Mini-Disk 
as += Storage for your Model Ш. 


The industry leader in microcomputer peripherals, 

еп Percom not only gives you better design, better 

| quality and first-rate service, but you pay less 
to boot. 


Still 41 for Model I 


As if areater storage capacities, exceptional quality 
control measures and lower prices aren't reasons 
enough to make Percom your first choice for Model 1 
add-on drives, all Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model | Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model Ш owners. 

he DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model ] version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4.01 for DOUBLER 
compatibility. 

Of course you don’t have to upgrade your computer 
for double-density operation to use Percom mini 
drive systems. In ипо сату operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy’s standard drive for the Model I stores just 86 


Kbytes. 
And like our Model III drives, Model I add-on drives 
are optionally available with “flippy” storage capability. 


System Requirements: 


Model Ill: 16-Kbyte system (min) and Model Ill BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 

Model I: 16-Kbyte system (min), Level Il BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate “СЕС ERROR — TRACK LOCKED 
OUT” read errors. Prices and specifications subject to change without notice. 


PERCO 


PERCOM DATA COMPANY. INC. 
211 М KIRBY GARLAND. TEXAS 75042 
(214) 272-3421 


has no relationshi o Tum Ом» CUm : 
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Photo 2: The Osborne I per- 
sonal computer. This new 
64 К, Z80AÀ machine has two 
floppy-disk drives and fits 
under an airline seat. Price: 
$1795. Photo by Elliot Varner 
Smith. 


Although no official word has come from the company, 
we have learned that it is developing a complete personal- 
computer system. Fujitsu and Seiko are also developing 
personal computers for the U.S. market. 


New Trends in Portability: The Osborne I 

This month Adam Osborne introduced a new personal 
computer, called the Osborne I, at the West Coast Com- 
puter Faire in San Francisco. Its features include: a Z80A 
processor; 64 K bytes of dynamic programmable mem- 
ory (60 K bytes are available to the programmer; the re- 
maining 4 K bytes are used by the display screen); IEEE 
and RS-232C interfaces; modem electronics; a 5-inch 
video monitor with 24 rows of 50 characters, upper- and 
lowercase, two display intensities, and underlining for all 
characters; two 5-inch single-density, single-sided floppy- 
disk drives; standard typewriter keyboard; 10-key nu- 
meric pad; two pockets for storing floppy disks; and the 
following software: the CP/M operating system, 
CBASIC, WordStar, Mailmerge, and a CP/M-compati- 
ble spread sheet program that resembles VisiCalc. 

There are two particularly interesting points about this 
computer: (1) it will cost $1795, and (2) it's portable! An 
optional battery pack will be sold with the unit, Also op- 
tional are a 9-inch monitor, an acoustic coupler, and 
double-density, double-sided floppy-disk drives, The 
$1795 price tag (which includes all the software) is re- 
markably low. It remains to be seen if the company can 
turn a profit at this price. | recently had an opportunity 
to see the Osborne I in action. I was impressed with its 
compactness: it will fit under an airplane seat. (Adam 
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ш 
PASCAL/Z' Q.E.D. 


Ithaca Intersystems PASCAL/Z is the most powerful CP/M™ 
compatible Z-80™ Pascal compiler ever ... and here's why: 


PASCAL/Z generates true 7-80 native code — ROMable 
and re-entrant — 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 


Complete package includes compiler, macro-assembler, 
linker/loader and source for the full library on one disk; with 
free copy of Jensen/Wirth book and complete documenta- 
tion. Only $395.00. 


IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland?” and other 
full-service computer stores. 
Ithaca Intersysteens inet., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. Phone (607) 257-0190 


Lo quen #- is a registered trademark of Computerland ee чуч» 
CP/M and 2-80 are trademarks of Digital Research Corp. and Zilog, Inc. respectively. 
PASCAL/Z and InterSystems are trademarks of Ithaca Intersystems Inc. 


ШҮ МУМ ИУ 


Ithaca Intersystems Inc. 


Micros for bigger ideas. 


The Intersystems 


price-performance-reliability 


story 


now has 


three versions. 


While everyone’s been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the rea! problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE 5-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
||. And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 
ance, flexibility and economy 


they offer. Whether you're looking 
at one of our three mainframes, at 
a new mainframe, expanding your 
present one or upgrading your 
system with an eye to the future. 
(Series ІІ boards are compatible 
with most existing S-100 systems 
and ај! IEEE S-100 Standard cards 
as other manufacturers get around 
to building them.) 

Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 

The best part is that all this 
heady stuff is available now! In 
our advanced processor —a full 
IEEE Bus Master featuring Memory 
Map addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards, An incredibly versatile and 
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economical 2-serial, 4-parallel 
Multiple 1/O board. Our 6-serial 
МО board. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE 5-100 system. Available 
separately, or all together in your 
choice of DPS-1 mainframe styles. 
Whatever your needs, why 
dump your money into obsolete 
products labelled “IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series 11 and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


Ithaca Intersystems Inc., 
1650 Hanshaw Коаа/РО. Box 91, 
Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 


Ln e SS 200085" 


Ithaca Intersystems Inc 


Micros for bigger ideas. 


Photo 3: Sony's new 3Vi-inch floppy disk and drive. Each 
double-sided floppy disk can hold up to 875 K bytes of informa- 
tion, unformatted. The vecording density is 1.47 times that of 
the 5-inch disk. 


Atlast--theDYNAT YPER 
TYPEWRITER INTERFACE!" 


Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 


DYNATYPER - Rochester Data's patented* Computer/Typew 
Interface is the industry standard for typewriter output. 9 


Ф 2 minutes to initially install and 5 seconds to remove ce. 


Ф You do not have to modify your typewriter. All war- 


ranties and maintenance agreements on your 725 er will be 
honored. 

è Compatible with all power carriage return № Е. having 
standard U.S. keyboard. The Dynatyper 5 with Selectrics 
(model 1) and most non-Selectrics ( Please specify. 
Typewriter conversion between mode es 2i a sa andthe kit 
(17 plungers) is available for a no fee. 

Ф The Dynatyper is compatible with а} ajor word processing software. 
(Scripsit, Pencil, Applewri леге Magic Window, Visi-calc 
CCADBM, Supertext, E ed 

© interfaces available f: 

НР-85, H-89. Weig 


-BO, APPLE, PET/CBM, OSI, Northstar, 
өлу З lbs. Extremely portable. 
ә нау St o weeks. Price $499 for complete system. 
F.O.B. Lr е Domestic. VISA and Master Card accepted. 
puit Ss ky at 716-244-7804 


У 
є registered trademark of Rochester Data |Т incorporated Data incorporated 
3000 Winton Road South, Rochester, N.Y. 14623 
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Osborne is currently seeking approval from the FAA to 
operate the unit on board a plane.) One quibble: the 
screen may be too small for some people's taste. Con- 
sulting Editor Mark Dahmke is preparing a full test report 
on this computer for an upcoming issue of BYTE. 


* ж ж 


Update 

We have received numerous requests for more infor- 
mation on the Microterminal described in the January 
editorial. We cannot divulge any more information at 
this time, but watch for a complete report coming soon. 

Also in the works: full reports on the Commodore 
VIC-20 color computer; the TRS-80 color computer hi- 
res (high-resolution) graphics; a special issue on local net- 
works; reviews of three LISP packages; the new spelling- 
correction programs; Logo for the Apple II and TI 99/4; 
and our annual August language issue, this year on 
Smalltalk, one of the most exciting languages in the com- 
puter field today. Watch our upcoming editorials for fur- 
ther information about future computers. Bi 


The Carl Helmers Newsletter 

Readers of recent issues of BYTE nre probably aware that 
Carl Helmers, former Editorial Director of BYTE, is now 
working on projects outside of McGraw-Hill. One of Carl's 
new undertakings is the Carl Helmers Personal Computer 
Newsletter, which will cover the present state of personal 
computing, future developments in hardware and software, 
artificial intelligence, mass storage. and many other topics. 
The newsletter will contain no advertising, cost $200 per 
year, and will appear monthly. Carl is also considering a free 
"personal computer industry conference call," which would 
be made available via a toll-free 800 number if interest 
among subscribers is high enough. The setup would enable 
up to twenty people to participate in a regularly scheduled 
monthly "roundtable" discussion. 

For more information about subscribing to the newsletter, 
write to North American Technology Inc, Strand Building, 
Suite 23, 174 Concord 5t, Peterborough, NH 03458, or call 
603-924-6048. We wish Carl luck in his new venture...CM 


BYTE's Bugs 


Invisible Getting the 
Software Review Number Stralght 
Because of a last-minute In the February 1981 


scheduling change, the prod- 
uct review by BYTE editor 
Gregg Williams, “Тһе 
muSIMP/muMATH-79 Sym- 
bolic Math System" (Novem- 
ber 1980 BYTE, page 324), 
did not appear on the "In the 
Queue" page for that issue. 
We regret the omission. 


BYTE, on page 345 of the 
"What's New?" section, the 
telephone number given for 
General Digital Corporation 
was incorrect. The correct 
number is (203) 289-7391. We 
apologize for any difficulties 
that may have arisen due to 
the error. B 
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Make the Apple II* a powerful 
IEEE-488 Controller ín a snap. 


full-featured | "SSM | gives the Abpis TI the power rand 

versatility О of ¢ a ET 000 IEEE-488 controller. At a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to 15 different instruments connected together 
on the 488 deas 

fe mak ir :asy. The 68488 chip, designed by Motorola, forms the 
heart обо our г A488. We back this chip with powerful on-board firmware to 
give you system control via simple string commands. The only software 
you need is easy-to-program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com- 
munications operate at top speed—without depending on software loops for 
timing. And like the more expensive IEEE-488 controllers, this system interfaces 
with more than Gis instruments and peripherals. 

uitable for OEMs ell as end Whether you make test/measurement systems for re- 
- sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 


Industrial grade circuit board IEEE-488 bus cable TE CA 


(6 ft. with stackable connectors) 


PROM firmware for powerful user interface 
68488 IEEE-488 controller chip— 


tx ETE 


Slot-independent connection to Apple 


SSM's A488 board expands the Apple II to 

a high-performance IEEE-488 controller. 55 is Microca mputor Products, Іле; 
бап Jose, СА 95131 
(408)946-7400 Telex: 171171 

* Registered trademarks of Apple Computer Inc. TWX: 910-338-2077 
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Computers and Trees: 
The HHC Forest 


] read Gregg Williams and Rick 
Meyer's article about the Panasonic/ 
Quasar hand-held computers (January 
1981 BYTE, page 34), and I could hardly 
contain my excitement over the potential 
use for these devices in my field: forest 
measurements and statistics. 

Forest inventory and survey work 
typically involves many man-hours in the 
forest collecting information on tree size, 
species, sawtimber quality and value, 
growth, etc. This information is normally 
hand-written on tally sheets in the field, 
and either hand-tabulated in an office or 
key-encoded for statistical summary and 
analysis by computer. Forest scientists 
and practicing foresters are continually 
looking for more economical methods of 
obtaining resource information at the 
level of precision required for complex 
management planning апа decision- 
making. 

The HHCs (hand-held computers) ap- 
pear to have the capability of being used 
in the field as data-entry devices, thereby 
eliminating the need for subsequent key- 


encoding of hand-written information. 
With their alphanumeric capability, they 
should be able to store and manipulate 
descriptive text as well as numeric infor- 
mation. With suitable applications pro- 
grams, I would think they are also capable 
of handling a fairly large repertoire of 
forestry problems (eg: compiling tables 
describing timber volumes by species, log 
grade, and size class; estimating stumpage 
values for timber sales, etc). For larger 
data-processing requirements, they could 
transmit their data, through the modem 
attachment, to a host computer. In short, 


I see in these devices a potential for great- | 
| ly reducing the man-hours required for 


routine data-entry and processing applica- 
tions in forestery. 


George L Martin Jr 

Assistant Professor of Forest Biometry 
Department of Forestry 

College of Agricultural and Life Sciences 
University of Wisconsin 

1630 Linden Dr 

Madison WI 53706 


The advent of HHCs will be a boon to 
many who must perform data entry and 
sophisticated calculations in the field. Un- 


FINDING SOLUTIONS 
AND BEING COMPETITIVE 
IS OUR BUSINESS. | 


Having problems and looking for a 
computer to help solve them? 
Are you pore computer dealers 
come in one ot two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don’t believe 
that you should have to make a 
Choice. Yes, we're in business to sell 
products but also, to solve your 
roblems. Our prices will be the 
owest possible. Our support and 


APPLE Di |... оаа ена оне оо ове =... ‚ Ж АР. 
APPLE Il “PLUS” 46K ..............-...... $ 1169.95 
HEWLET PACKARD 85 or ЁЗ ................ $ CALL 
APPLE И ACCESSORIES: 

Disk И with controller ,............. .......,% 535.00 
Disk I 2nd ШОМЕ Ор 455.00 
о-и ЩИРИЯ 665.00 
Language System with PASCAL ......... .... 395.00 
Silentype Printer УУЛ ............. ........ 526.00 
Integer Firmware Card ............. MAR edie ТЕЛЕ 
Microsol 2-80 бойсағй ............ ........ 259.00 
Videx videoterm 80 col Card РУЯМ T 
Sanyo 12" Green Monitor . T 269.00 


Mail Order Terms сі Sales. Price based on prepaid orders. NO COD's. Visa or Master Cha 

checks to clear. Order under $100.00 add $3.00 for shipping and 
тіге nial U.S. shipped U.P.S. no charge. APO or out of Continential 
charges. All prices subject la change and all offers subject tà withdrawl without notice. CA 


eer agr 14 working days lor personal and com 
апан. All orders (unless specified in ad) within 
U.S. write or call for shipping 
residents add 6% sa 


The Problem Solving Company 
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product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 


Supplies. 
tch Diskettes - Best of Quality! 

price рег box of (10) 

от, SS eee $ 27.00 

740-0 55/50 0 Sector . ..... 3100 

741-0 55/00 0 Зескг..,. ...... 37.00 

743-0 05/00 № Formal... .. .... . 44 00 

New Producta: 

Videx L/C Adapter _............., 110.00 

Microsolt 16K RAM Card .. 169.00 

D.C. Hayes Micromodem I .............,.... 315,00 

Novalion DCAT Modem .................. 195.00 

EPSON MX-80 ......... сала, CALL 
orders add 3% to purchase 


‘OMEGA MICRO COMPUTERS 


3447 Torrance Boulevard ә Torrance, California 90503 © (213) 370-9456 


Circle 8 on inquiry card. 


fortunately, neither the price nor the 
availability date of the Panasonic/Quasar 
unit was announced at the CES (Con- 
sumer Electronics Show), as І had origi- 
nally hoped. As an educated guess, | 
would place the price in the $400 to $650 
range, with the units possibly being avail- 
able as early as mid-1981....GW 


Oddest Programming 
Language of Them All 


In the December 1980 BYTE, Mr Daniel 
Weise presented a version of a self-repro- 
ducing program. (See "Thief-Reproduth- 
ing Programth," page 16.) The following 
version of the same fundamental algo- 
rithm is written in my favorite program- 
ming language—English: 

Replace every occurrence of "x" in” x x^," 
by "Replace every occurrence of 'x' in 


4 


x i d by р. 
Which executes as follows: 


es, „1 


Unquote “ х 'x'." to obtain the form x ^x". 
Replace "x" by the quoted substitute to 
obtain x "Replace every occurrence of 'x' 
in 'X к” ру " 


Replacing x by the unquoted substitute we 
obtain Replace every occurrence of "x" 


in "x x." by "Replace every occurrence 
of x' in x "x".' by ". 


The operations quote and unquote 
work as follows: 


Quote text = "text*", 
Unquote "text*" = text, 


where text* is a faithful copy of text, ex- 
cept for the replacement of each quote 
mark, single or double, by its comple- 
ment. This transformation is idempotent. 
This is a time-honored syntactic device of 
English. 

I leave it to you, dear reader, to judge 
the relative perspicuity of this English ver- 
sion and the LISP version provided by Mr 
Weise. 


James P Corbett 
24 Sheffield Lane 
Florence MA 01060 


Readers should note that they may not 
be able to get this program to run on 
every model of the human brain—which 
is probably just as well, since once run- 
ning, it would use up all available process- 
ing time and memory space....CPF 
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Edison had over 
1,800 patents in 


ШЕ his name, but 


you can be just as inventive 
with an Apple. 


Apple is the company with the brightest ideas in 
hardware and software and the best support — so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 


How Apple grows with you. 

With Apple's reliable product family, the possibilities of 
creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
À to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives — the 514" 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 


Apple speaks many languages. 
Since more than 100 companies create software for 
Apple, you'll have the most extensive library in the personal 


computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 


More illuminating experiences in store. 
You won't want to miss all the Apple products being 
introduced at your computer store all the time. Don't let 
df history pass you by. Visit your nearest 
жы ты. Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
, Apple Computer, 10260 Bandley Drive, 
WEN Cupertino, CA 95014. 


appic computer inc. 


Letters 


Vive la Guerre 


I have a few comments on Bruce Car- 
brey's article “A Pocket Computer? Sizing 
up the HP-41C." (See the December 1980 
BYTE, page 244.) The article was very in- 
teresting, since I use both an HP-41C and 
a TI-59 frequently. Mr Carbrey did a 
comparison that I had planned but had 
never done. 

On page 246, he states that storing a 
number in a register on a ТІ-59 requires 
three lines. This applied to the earlier 
SR-52, but only two lines are needed with 
a ТІ-59. Two is better than three, but the 


one-line approach of the HP-41C is better. 
It makes editing a program without a 
printer much easier, especially since you 
don't have to remember key codes. 

Mr Carbrey's benchmark test program 
does not, however, use the ТІ-595 
strengths well. A major difference be- 
tween the calculators is that both label 
and absolute addressing exist on the 
ТІ-59, while the HP-41C uses only labels. 
Since the HP-41C program is compiled, it 
is not penalized. Using absolute address- 
ing in the TI-59 program cuts run time by 
3 seconds and saves a step. 

Listing 1 is a benchmark program that 


YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 


The MAGIC WAND wor Processing 


System offers you the best features of any system 


in the micro market 


FEATURES INCLUDE: 


Full-screen text editor 
Simple, contro! key operation 
Edit programs as well as text 
Assemble, compile or run programs 
without modification 
Files larger than memory 
Files up to 256K 
Library files 
Merge part or all of one file with 
another 
Spool printing 
Print a file while editing another 
Easy page formatting 
Simple commands set margins, page 
length, etc. 
Override commands at run-time 
Give any command тот the key- 
board as well as in lile 
Variable pitch control 
Change pitch in mid-line, even 
mid-word 
Up to 128 user-defined variables 
String, numeric or dollar format 
Form letter generation from external 
data files 
Compatible with both sequential and 
fixed-record files 
Conditional commands 
Any command may be conditional 
Print to disk and/or printer 
Save all or part of output on disk 
Switch from specialty printer to CP/M 
list device 
Print Ihe same file on either specialty 
or standard printer 


For more information, call or write: 


Varsion 1.1 is now available 


EASE OF OPERATION 


With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
deni. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 


We have included in the manual a step- 
by-slep instructional program, for the per- 
son who has never used a word-proces- 
sor before, The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 


іп addition to the lessons, the manual 
has a complete documentation ol the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
tor greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can leara special 
applications of the print commands. For 
example, we mighl show you how to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 


small business applications, tac. 


3220 Louisiana е Suite 205 e Houston, Texas 77006 © 713-528-5156 


СРМ imn a ergoictád татады of Door земе Corp 
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uses the TI-59's parenthesis feature. This 
seemed especially apt considering Hew- 
lett-Packards and Texas [Instruments 
battle over Reverse Polish Notation vs 
Algebraic Operating System. My pro- 
gram is 10 steps shorter, uses 4 data 
registers, and runs in 33 seconds. This im- 
proved performance is achieved by reduc- 
ing the number of relatively slow memory 
arithmetic operations and utilizing the 
ТІ-595 stack. (Also note that the correct 
answer in Mr Carbrey's table 1, on page 
254, is $17553.30, not $17533.30.) 


Listing 1 


000 76 LBL 
001 11 A 
002 58 FIX 
003 02 

004 42 STO 
005 0) 01 
006 9] R/S 
007 42 SIO 
008 02 02 
009 91 R/S 
010 42 STO 
011 03 03 
012 91 R/S 
013 55 + 
014 01 ] 
015 QO Ü 
016 00 0 
017 B5 + 
018 01 ] 
019 95 = 
020 42 STO 
021 04 04 
022 45 Y 
023 43 RCL 
024 02 02 
025 94 %/- 
026 65 x 
027 43 RCL 
028 01 01 
029 85 + 
030 53 ( 
031 00 0 
032 85 + 
033 43 RCL 
034 04 ы 
035 45 Y 
036 43 RCL 
037 02 02 
038 94 +/= 
039 97 DSZ 
040 02 02 
041 00 00 
042 32 32 
043 54 } 
044 65 x 
045 43 RCL 
045 03 03 
047 95 - 
048 91 R/S 


Much has been made of the HP-41C's 
plug-in accessories, but I wonder if they 
are really a major design change. They 
obviously follow TI's development of the 
printer attachment and Solid State Soft- 
ware. The HP printer has excellent print 
quality and features, but it is very slow. 
The Bar-Code reading "Wand" is the only 
significant advance in my opinion. 

The capacities of the two calculators are 
about equal in my experience. Most 
users want both a printer and a card 
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_ Easy on your Eyes 
and your Budget 


80 character display makes it ideal for word processing 
and scientific applications. 


NE C America, Inc. 


130 Martin Lane, ЕК Grove Village, IL 60007 


This high quality professional computer 
monitor provides sharp, clear display of 
up to 80 characters by 25 lines of text, 
making it ideal for word processing as 
well as standard business applications. 

Lightweight industrial grade construc- 
tion gives maximum portability with 
reliable operation. 


Letters 


reader, so only two memory modules can 
be added. Thus, a maximum of 830 pro- 
gram lines is available without data 
registers in practical applications, and this 
limit is quickly reduced. Even allowing for 
the HP-41C's greater storage efficiency (I 
find a 50% improvement over the ТІ-59), 
the HP-41C is only marginally better. 
The lack of a Tl response to the HP-41C 
threat mystifies me. Although users were 
surveyed last spring, no new product has 
appeared, The discounts being offered on 
TIs "59" calculators clearly suggest that 
something is coming soon, but it has been 
a year since the НР-41С% introduction. 


Perhaps the pocket computers from Radio 
Shack and Sharp threw a wrench into the 
works. TI has always played a game of in- 
creased capacity at lower cost in the pro- 
grammable-calculator marketing wars. I 
await TI's next entry with great anticipa- 
tion. Users have profited immensely from 
the battles between Hewlett-Packard and 
Texas Instruments in this market. (Take 
out your old calculator and try using it 
now.) Vive la guerre!!! 


G John Garner 
319 Blue Haven Rd 
Dollard des Ormeaux, PQ, Canada 


BIZCONM p | 
1031 | 


Eliminate The Data Comm Hassles of 
Outmoded “DUMB” Modems 


BIZCOMP's Intelligent Modem is new. Brand new. It teams a Bell 103-type “dumb” 
modem with a custom BIZ-0BO microcomputer in an attractive desk-top enclosure. 
RESULT: incredibly simple data comm for professional users. No more mad dash 
to get a handset into coupler muffs before being disconnected by the remote. No 
more exclusion-key telephone needed to do the dialing. No more outboard coupier 
boxes. And for computer sites, communications software written in high level 
language like BASIC or COBOL. How's that for simplicity! 


The 1030 gives you automatic dial, automatic answer and, unique to the industry, 
automatic REPEAT dial. The top-of-the-line 1031 adds command-selectable tone or 
dial pulse dialing for TWX net applications and self-test for ensuring full function- 
ality. Both models are FCC registered for direct connection and feature comm 
rates from 110, 134.5, 150, 200 to 300 baud. BIZCOMP's innovative Code-Muiti- 
plexed Design enables complete control using а simple 3-wire RS-232 interface. 
Don't burden your customers with data comm hassles. Install a BIZCOMP Intelli- 
gent Modem today. 


BIZCOMP Communications... 
Why not start with the best? 


BIZCOMP 


Р.О. Box 7498 e Menlo Park CA 34025 € 415/854-5434 
Rentals and teasing available trom Leasametric, 800/227-6773; 415/574-5797 In Calit. 


Patent Pending 
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Compollution 


Steve Ciarcia's article "Electromagnetic 
Interference” (January 1981 BYTE, page 
48) is a very good and long-overdue sum- 
mary of the electronic noise-pollution 
problem. Many radio engineers have been 
fighting the battle against the plastic com- 
puter box and the poorly designed digital 
boards that dominate the industry. We 
are ready for some stiff regulations 
regarding fundamentals, such as simple 
metallic shielding and grounding prac- 
tices, so that the rest of the world can con- 
tinue to use RF (radio-frequency) com- 
munications, 

One omission in Mr Ciarcia's article is 
the reference to a state-of-the-art hand- 
book or text for more comprehensive in- 
formation on the subject. One of the best 
comes from Bell Laboratories, in Henry W 
Ott's book Noise Reduction Techniques in 
Electronic Systems (New York: John 
Wiley & Sons Inc, 1976). 


R W Burhans 

Ohio University 

Avionics Engineering Center 
Athens OH 45701 


This omission was caught and rectified. 
See “BYTE's Bits" March 1981 BYTE, page 
314, for additional reading material. Also, 
see ] N Demas's review in the September 
1980 BYTE, page 311....GW 


Well-Rounded Machine 


We at Hewlett-Packard were very 
pleased to see Brain Hayes's excellent arti- 
cle on the HP-41C calculator. (See "The 
HP-41C: A Literate Calculator?", January 
1981 BYTE, page 118.) He did make some 
statements that deserve clarification, 
however. In particular: 


There is something absurd about the 
world's fanciest calculator not being 
able to give results accurate to more 
than seven or eight decimal places. 


The example he used was the (4/2) 
computation, which is a good illustration 
of a common misunderstanding about 
computer arithmetic. When calculating 
42, the 41C works internally with 13 
digits and then rounds correctly to 10 
digits. This helps to insure the accuracy of 
the displayed result. But this result is still 
not really ./2, merely the best representa- 
tion possible on this, or any other, 
10-digit machine: 1.414213562. 

At this point, the calculator does not 
know where this number came from: it 
could be a previous result, or it could 
have been entered exactly as such through 


IHE NEW RELLABLES 


Take a look at the new industry standard in reliability. 

Our warranty on all IMS International products is 
two years from the day a dealer sells them. 

Iwo years. 

The systems we offer are some of the most advanced in 
microcomputer history. That gives the IMS dealer 
another distinct advantage in his marketplace. 

There's more. 

Low retail cost — well under $10,000 complete — with 
the best margins and benefits in the industry. Face 
it, even the most impressive specifications are no 
replacement for profits. 

Next to profits, full factory support is the second most 
important feature we give the IMS dealer. 

Our systems are designed to meet the specific needs of 


your business computer today and tomorrow. The price/ 
performance comparison with competitors is one of an 
IMS dealer's easiest sales closes. 

Tailored sales plan. National advertising backup. Point 
of purchase program. Protected territories. 
Complete system delivery in 30 days. 

We have what you and your customer need. 

The package is complete. New. Reliable. 

For more information on our superior computer line 
and the unique dealer program that comes with it, call 
Fred Williams (collect) 714/978-6966, or write us: 


ТІ V | Вох 201 
| \ / ) 2800 Lockheed Way 


INTERNATIONAL Carson City, NV 89701 
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NEW CATALOGUE LISTINGS 
FROM 


JOHN D. OWENS 


ASSOCIATES, INC. 


CAT 100 FULL COLOR 
GRAPHICS 


Complete S-100 color imaging system 
with high performance videa FRAME 
GRABBER. 3 fundamental functions are 
+ digitization of video input in real time 
++ image storage in dual-port, on- 
board memory +++ video input of 
buffered илан? in gray levels, NTSC col- 
or or RGB color. 

Discount price... .. .. $1,875. 
Write or call for option descriptions and 
pricing, too numerous to list here. 


HOUSTON INSTRUMENTS 
HIPAD DIGITIZER 


Create your own graphics using either 
stylus or optional cursor. Excellent For 
architectural drawing, business graphs, 
schematics, íree form drawing, etc. 


More accurate and easier to use than 
keyboard input or joysticks, "Stream 
mode" allows continuous placement of 
coordinate pairs on 11" X 11^ pad using 
either stylus or optional cursor. Far 
S-100 systems and also Apple, TRS-80, 


кті OSS) ТО WAH ЭМ SCELERI ODONIS NATO ЧАН 


қала LAA BA TUI 


Our discounted price... . $ 755. 
LDOS for TRS-80 USERS 


New operating system can support up to | 
8 drives (either 5%", 8" or new Win- 
chester fixed disk! in any combination. 
Features include ISAM Accessing Tech- 
niques. Keyboard type ahead, graphics | 
string packer, dated files anl P» many, 
many more. 

Our discounted price. . . .. $ 126. 
Manual only , ‘ 


DMA-DOS North Star 8" 
FLOPPY SUBSYSTEM 


A new operating system, completely 
CP/M* —€— that allows use of 


both 8" (Shugart single sided, double 
density via Tarbell controller) and 5747 
drives. 

нех hardware, software package 


A3 DUS 334 (ll HOT IN КАК E90 WS, SS EO CÓ A Т 
FREWIILLIMLTEEUUMIBEYIIUXBIMILSSXWHIILLIIELIERILDEIEKVIITEMIT 


TARBELL CPU Z-80 


Features memory management hard- 
ware that allows dynamic mapping of 
ro to 1 MB of physical memory in 
4K blocks. Supports an easy to use im- 
lernentation of MP/M®. Either 2 or 4 
. jumper selectable. TWO оп 
board R5232 ports will full handshaking 
capability; crystal controlled program- 
mable timer, 


178 AND 179 
JOHN D. OWENS 


Associates, Inc. 
12 Schubert Street 


Staten Island, New York 10305 
212 446-6283 212 448-2913 212 448-6298 
Overseas Callers: Phone 212 448-6298 
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РА BO иог ТІКЕ 


WE HAVE NO READER INQUIRY NUMBER. 
PLEASE WRITE OR CALL. 
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Letters 


the keyboard. Squaring this number cor- 
rectly and rounding again yields 
1.999999999. Any 10-digit calculator that 
does otherwise is either doing "funny 
arithmetic," or else is not telling you 
everything it knows, But the 41C has lived 
up to its claim: each calculation was per- 
formed correctly to 10 digits. Also, and at 
least as important, the behavior of the cal- 
culator is utterly predictable and repeat- 
able. 

A calculator is a tool, and, like any 
tool, it has its limitations. These limita- 
tions must be understood if the tool is to 
be used properly. The point is this: there 
exist sequences of calculations that will 
generate errors of any magnitude on any 
finite-precision arithmetic machine. Keep- 
ing this in mind, the "world's fanciest cal- 
culator," the HP-41C, is a tremendously 
powerful too] indeed. 


Steve Abell 

Research and Development Engineer 
Hewlett Packard Company 
Corvallis Division 

1000 NE Circle Blvd 

Corvallis OR 97330 


MicroAce: More 
Power to Sinclair 


I disagree with John McCallum’s state- 
ment in "The Sinclair Research ZX80" (see 
the January 1981 BYTE, page 94) that by 
building the kit version "you will not save 
any money." My MicroAce cost a mere 
$150—a savings of 2546 over the price of 
a ZX80. It was easy to build, although the 
instructions were not nearly as elaborate 
as Heathkit's. 

The MicroAce has room for two more 
programmable-memory integrated cir- 
cuits than the ZX80. The increase to 2 K 
bytes almost triples the possible program 
length (portions of the first 1 K bytes are 
used for "housekeeping"). This expanded 
capacity gives you a much more usable 
computer. Its unique design means that 
you can store as much information as 
other systems that use 3 K to 4 K bytes. 

I couldn't afford $500 or more for а 
computer, but, for about $175 (kit plus 
memory chips), I have learned quite a bit 
and gained much enjoyment while doing 
50. 


John В Mullen 
8518 Terrang Ct 
Rockford IL 61111 


The MicroAce kit is reviewed by 
Delmar Searls on page 46 of this issue. 


Calling Z8000 


The "BYTELINES" section of the 
January 1981 BYTE (page 200) contained 


an item saying that Microsoft proposed a 
standard set of calling conventions speci- 
fying parameter-passing and register 
usage for the Z8000 microprocessor. It 
was actually Zilog Inc, inventor of the 
78000, that established the conventions. 
Zilog announced the Z8000 standards at 
last year's WESCON show in Anaheim, 
California. The announcement contained 
the statement that the conventions "have 
thus far been adopted by Microsoft and 
are under consideration by several other 
companies,” 

Thank you, BYTE, for letting me set the 
record straight by pointing out that Zilog 
originated the Z8000 calling conventions 
that were subsequently adopted by Micro- 
soft. 


Bruce Welner 

Product Marketing Manager 
Zilog Inc 

10460 Bubb Rd 

Cupertino CA 95014 


Why Didn't We Think.... 


I always look forward to the latest issue 
of BYTE, as I am sure many others do. 1 
would like to pass along this suggestion to 
my fellow readers who use an Apple II 
computer, It is my solution to the well- 
known "accidental RESET" problem that 
plagues users of that machine. 


Manauba Sakuta, MD 
6324 Wilryan Ave 
Edina MN 55435 


December Adventure 


BYTE's "Product Reviews" of games in 
the December 1980 issue were absolutely 
perfect. There are too many bad programs 
on the market; being able to see a picture 
of the display (along with a description of 
how the game is played) is a big help. 

I noticed that BYTE didn't continue this 
policy in the January 1981 issue—I realize 
that you can't have seven game reviews in 


every issue, but it would be nice.... 
Thanks. 


PAD from Livermore CAB 
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MusicSystem generates the sound ої any musical 
instrument—jeal or imagined! Solo or sextet. Rock 
or Classical. Baid-back or loud. At home or in the 
concert hall dr classroom. MusicSystem sets new 
standards for &omputer generated music. 

Digital Synthésizer with 16 voices. Stereo output. 
Polyphonic-multi-voice chords and note sequen- 
ces, Additive Synthesis of instruments. Waveforms, 
envelopes, апр amplitudes are fully programmable 


for each voice to create instrument definitions and 
music dynamics. 32 Khz sample rate. Frequency 
resolution 19 .5Hz steps. Graphical input of sheet 
music on Wigh-resolution screen using standard 


music nofation. Print out sheet music with a 
graphics printer. Complete software operating 
systems Graphical music editor using light pen 


nravided), game paddles, or keyboard. Pre- 
entered music provided for immediate playing 
and enjoyment. Thorough documentation and 
tutorial user's manual. 


Drop by your Apple, Dealer and ask to hear for 
yourself. You'll know what we mean when we say 
MusicSystem is all the instruments anyone with an 
Apple can play! қ 


Available at Apple Dealers worldwide. 7 


LEADERSHIP IN COMPUTER PERIPHERALS 
A Division o! Mountain Computer, inc 
300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 
Music | can play? Send details. 


State 


"Appin ік a trademark of Appts Computer, Imc. 


Recurrence in Numerical 
Analysis 


James ] Davidson 
c/o BYTE Publications 
POB 372 
Hancock NH 03449 


Although Taylor’s series are the most universally 
useful method of computing higher mathematical func- 
tions, they do have their drawbacks. In particular, many 
functions have representations only in the form of alter- 
nating series. This can cause great difficulty in maintain- 
ing accuracy if large arguments are required. Often, so 
many significant digits are lost in the process of computa- 
tion that the results are, at best, useless. At worst, if you 
do not suspect that gross inaccuracies are occurring, you 
may make severe engineering mistakes, 

If the various remedies such as argument scaling are in- 
effectual in improving accuracy, the only recourse is to 
seek alternate methods of computation. Of those alter- 
natives, recurrence relations have the widest applicabili- 


ty. 


What's a Recurrence Relation? 

Various functions have the mathematical property that 
if you know two consecutive values, you can use those to 
find a third. This process can be repeated to find a fourth 
from the second and third, and so on. Of course, you 
need to pick the right pair to start from, but if you do, 
you can get to any value you want. 

The simplest illustration of a recurrence relation is the 
Fibonacci series. This is a series of special numbers 
known in medieval times to Leonardo of Pisa, surnamed 
Fibonacci (1175-1230). Fibonacci numbers are found in 
botany and other natural sciences, as well as in certain 
mathematical theories of aesthetics. They are interesting 
in their own right, and there is at least one society 
devoted to study of their mathematical properties. 

The Fibonacci series proceeds in the following fashion: 


0, 1, 1, 2, 3, 5, 8, 13, 21, 34, S5, etn 


Each term is obtained by adding the two previous terms. 
As a formula, the series can be expressed as: 
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where the initial terms must be specified as 0 and 1. Once 
you get started, it is obvious that you can keep going in- 
definitely using the same formula. It is not even ne 

to begin at the beginning. If you know the thirteenth and 
fourteenth terms, for instance, you can find the fifteenth 
by adding them together. 

Programming this recurrence relation is not going to be 
much of a chore. The important thing to keep in mind is 
that three values rnust exist within the computer 
simultaneously: the n and (н +1) terms, and the sum of 
these two, which is the value being calculated. Then, 
after the value is found, it must be slid into the (п+1) 
position, with that one being slid into the n position. This 
sliding process is the only tricky part because it must be 
done in the proper order, and it is the heart of all recur- 
rence programming. 

Listing 1 shows how simple the job is. After initializa- 
tion, the FOR...NEXT loop handles the calculation in 6 
lines. The new term is calculated in line 160 and printed 
in line 170. The sliding process is done in lines 180 and 
190. Note that Al must be slid into AO before À2 is slid 
into А1; otherwise, А1 will be lost. That, in principle, is 
all there is to programming recurrence relations. 


Forward and Backward Recurrence 

Recurrence relations have a property that on first ac- 
quaintance seems absolutely incredible: if you go in the 
"right" direction, you increase the number of significant 
digits in your answer with every new term. This means 
that in certain cases you can start out with a completely 
arbitrary guess and, if you go long enough, end up with 
eight or nine significant digits in your final result| On the 
other hand, if you go in the "wrong" direction, you lose 
digits with each iteration and end up with garbage. 

There is nothing at all mysterious about this property. 
If you think about the Fibonacci series, you will realize 


Here'sthe CCS line of board-level 
computers for system builders on the 
move. Push in the CCS board. And 
push on with your application. CCS 
board-level systems go together 
easily, come up quickly, and run 
reliably, with a proven return rate of 
less than 1%. 

CCS board-level computers 
offer systems builders the optimal 
combination of low development 
cost, low manufacturing cost, and 
high reliability from proven, tested 
modules. 

A headstart on reliability. CCS 
modules are designed to industrial 
performance standards, manufac- 
tured to industrial quality standards, 
fully burned in and tested. You spend 
more time and energy on your 
application when you rely on CCS 
modules instead of reinventing (and 
rebuilding) standard computer 
functions. 

A full selection of S-100 board- 
level computers. Whether you want 
to add capability to another S-100 
based system, or build a system from 
Scratch, chances are you'll find solu- 
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2-80А CPU Modules. 


Static RAM Memory Modules. 


Dynamic RAM Memory Modyles. 


Serial and Parallel 1/0 Modules. 


Floppy Disk Controller 


Hard Disk Controller 


High Speed Arithmatic Module. 


е Available Quarter 2. 1981 
“ For use with CCS System Models 200. 300, 400. 


ons for all your system needs in the 
CCS product line. CCS manufactures 
a comprehensive selection, so you 
can tailor asystem to your needs with 
a minimum of components. You buy 
exactly what you need. But you can 
easily expand later. 

We'd like to tell you more about 
the CCS line of board-level com- 
puters, OEM systems, and computer 
systems. There's alot more to tell. 
Send in the coupon for more 
information, contact your local 
computer dealer, or call. 


| call me, 

© Please send more information on 
CCS Board-Level Computer 
Modules. 


Name 
| Сотрапу 
Address 
| City/State/Zip 
| рол ) 


| ВНИИ California Computer Systems 
емі 250 Caribbean Drive 
M | Sunnyvale, co 94086] 


that that is exactly what happens there. Starting with two 
numbers one digit long (0 and 1), you can build up after 
thirty or forty terms to as many digits as your machine 
will hold. For this case, we are going in the right direction 
because the answers get progressively larger as we 
calculate each new term. 

In this case also, we are moving in the direction of in- 
creasing index, n. This is called forward recurrence. If we 
were to start out with a high-order pair of terms and 
calculate down towards zero, that would be called 


Listing 1: The Fibonacci numbers through recurrence. The 
Fibonacci numbers are used here to demonstrate how easy it is 
to program a recurrence relationship. All that is necessary is to 
keep proper order in the calculation and the shifting of 
variables. 


0010 REM 

0020 REM *** FIBONACCI NUMBERS 

0030 REM *** BY RECURRENCE RELATION. 
0040 REM 


0100 INPUT "HOW MANY FIBONACCI! NUMBERS",N 


0110 A0«09 
0120 PRINT AQ 
0130 АД! =] 
0140 PRINT А] 


0150 FOR Iz1 TON-2 
0160 А2=А) + ДО 

0170 PRINT A2 

0180 AQ#Al 

0190 А1-А2 

0200 NEXTI 


0210 END 


Listing 2: A Taylor's series program for the Bessel functions. 
Lines 160 thru 190 calculate the first term. (Line 160 should not 
be necessary, but many BASICs insist on executing a 
FOR...NEXT loop at least once, regardless of index and target.) 
This program is not recommended if the argument will ever ex- 
ceed about five or ten, depending on your BASIC. 


0010 REM 

0020 REM **'* BESSEL FUNCTIONS, FIRST KIND, INTEGER 
ORDER 

0030 REM *** BY TAYLOR'S SERIES. 
REM 


0100 INPUT "ARGUMENT", XO 
0110 INPUT "ORDER", N 


0120 X»X0/2 
0130 Х2-Х"Х 


0140 бей 
0150 T=] 


0160 IF N=( THEN 200 
0170 FORI=] TON 


0200 FOR [=] ТО 999 

0210 5=5+Т 

0220 T= —X2/1/(N «DT 

0230 IF S<>S+T THEN NEXT I 


0240 PRINT S 
0250 END 
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Of the varlous mathematical func- 
tlons that can be calculated by 
recurrence, the ones with the 

greatest engineering utility are the 

Bessel functions. 


backward recurrence. For the Fibonacci series, backward 
recurrence is "wrong" (because you lose significant digits) 
and forward recurrence is "right" (because you gain 
thern), but for some other functions the reverse is true. 

Putting it another way, if you lose digits going one 
way, it is because (and only because) you are subtracting 
nearly equal large numbers. Avoidance of that situation 
is one of the cardinal principles of numerical calculation. 
In this case, avoidance consists simply of going in the op- 
posite direction, in which case you are adding the 
numbers instead of subtracting them. 

But how do you know which direction to go in? Very 
simply, look in a mathematics handbook. If that fails, 
and you have no knowledge of function behavior to 
guide you, trial and error is a solution, Set the program 
up for forward recurrence (which usually is easier) and 
see whether the terms get larger or smaller. If they get 
smaller, you guessed wrong. (Be sure that the decrease is 
not just local. Unfortunately, global function behavior 
must be known before you can be fully certain that you 
are going the right way.) 


Bessel Functions 

Of the various mathematical functions that can be 
calculated by recurrence, the ones with the greatest 
engineering utility are the Bessel and the Bessel-related 
functions. This is fortunate because many of these are 
strictly alternating series with no hope of argument scal- 
ing, and large arguments always seem to be the ones of 
greatest interest. 

The family of Bessel functions includes many varia- 
tions, There are the first, second, and third kinds; in- 
teger, fractional, and noninteger orders; and regular and 
modified types. The related functions include Kelvin, 
Airy, and Ricatti-Bessel, For now, though, we will be 
concerned exclusively with regular Bessel functions of the 
first kind, and of integer order. These arise as solutions of 
Bessel's differential equation: 


d 
dn + х-®У- (e niy = 0 

This equation appears in a wide variety of engineering 
and scientific problems, such as heat transfer and mem- 
brane vibrations. It also shows up indirectly in the 
analysis of frequency-modulated signals. Any time cylin- 
drical coordinates are used in analysis, Bessel's equation 
is almost certain to be involved somewhere. As a conse- 
quence of that fact, Bessel functions are also called (par- 
ticularly in German) cylinder functions. 

Let us see where the problem lies in computing these 
functions by Taylor's series. The Taylor's expansion is: 


Мт (2) © (=) x. 
59 = (2) ECC) (Sear? 
This is clearly a strictly alternating series, and the critical 
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SYSTEM PERFORIVIANCE... 


51 MByte Formatted Capacity 


The ADES S33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. The $33 
transforms your S100 computer from a slow, floppy-bound machine into a high performance system. The 
533 is a complete subsystem which includes the ADES PS100 S100 compatibile hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP/M* BIOS 
software, and ribbon cable. With its 31MB formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the $33 can instantly increase the performance of any S100 computer system. 


$35 FEATURES. The PS100 single card controller, which is 
IEEE-8100 compatible, contains an on-board processor, a 
528-bytle host interface RAM, and the hard disk interface. 
It has a fifteen command repertoire, on-board CRC to 
guarantee data integrity, user selectable base address, 
bank select feature, phantom RAM disable, and full $100 
interrupt capability. It controls up to four Priam drives. In 
addition, the S33CBIOS software package allows easy 
integration into most CP/M syslems. Application noles 
cover CBIOS integration and system boot directly Irom the 
hard disk. 


*CPIM is ә rogistared trademark of Digital Research 


EXPANDABILITY. With the S33 subsystem, you have freedom 
to grow in two different directions. First, the PS100 con- 
troller supports all Priam 8- and 14-inch hard disk drives, 
including the 68 MByle and 158 MByte models. As your 
database expands, so does your system's capability. 
Second, one PS100 controller handles up to four drives of 
any Size and in any combination, providing a Tull range of 
capacities. 


The $33 is only the first in the expanding line ol ADES 

mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 


1, 


ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard * Pomona, CA 91768 
Phone: (714) 594-5858 


ғә 
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Figure 1: The Bessel function of argument 10 and variable order v. When progamming a recurrence relation, information such as this 
is needed to determine whether to use backward or forward recurrence. Since the function goes to zero for large orders (values of v), 
we conclude that we need to use backward recurrence to achieve good accuracy. The Bessel function behaves similarly for other 
arguments: as soon as the order (v) exceeds the argument (x), the function rapidly declines to zero. 


Display format 24 x 80—128 ASCII character set, Selectable 
transmission up to 19.2K baud. RS 232 interface. Typewriter 
standard type keyboard — 59 keya 


3595 each. 


Completely refurbished by Western 
Union, ADMS terminals built by Lear 
Seigler, available at a price considerably 
lower than any other refurbished units you 
can buy. 

Act now and get advantages few can 
offer! 

« 90-дау warranty. 

e National service network. 

Interested in other modeis? Also avail- 
able are the 33KSR, GE Terminet 300 and 
GE Terminet 1200. Write on your letter- 
head to Jim Chenard, Western Union, 
Dept. A, One Lake Street, Upper Saddle 
River, NJ 07458. Or call (201} 825-5333. 


Western union 
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argument occurs at x *2. But it is rare that one is satisfied 
with values that small. 

Listing 2 is the program for this series. Keep in mind 
that the magnitude of the Bessel function can never ex- 
ceed unity, and see where your machine starts to bomb. 
If you have double precision, you may want to see how 
much difference it makes. Recognize, too, that a range of 
10% can be a real limitation. For x —100, the largest term 
nearly reaches 10*!, Depending on your BASIC, a max- 
imum argument of five to ten is recommended. 


Bessel Recurrence Relation 
Now to recurrence. The relation we will use is: 


Тб) = (2п/х)]„(х) — Jex) 


and the first thing we need to know is which direction to 
go. This is a recurrence in order, not argument, so the 
question is whether the function increases or decreases as 
the order gets larger and the argument stays constant. 
Figure 1 (from the National Bureau of Standards hand- 
book) answers this clearly. At large positive arguments, 
the function heads toward zero. This means that, when 
we want to calculate J,(x) for a given n, we must calculate 
higher-order values of J(x) and use the recurrence formula 
to calculate down to order n. 

The next problem is where to start. This is quite an in- 
volved question, and, unfortunately, there are no 
established answers. 

Let us suppose we want to calculate /,(22). We have to 
start someplace above eight, but where, and with what? 
If we knew, for example, 7,4(22) by calculation, we would 
probably just as easily know /4(22) by calculation and 
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Our VDP color board features 256 x 192 pixel resolution, 15 exciting colors 
on 5 planes producing 3-dimensional graphics and true animation, 
standard composite video output to either T.V. set or monitor (through optional R.F. Modulator) 
Plus 3 channel digitally synthesized self. No technical expertise required. PET, CBM ore registered TM's of Commo- 
sound ond 16k onboard RAM, driver Dimension 3 from Dimensional Design dore International. TRS-80 is a registered 
software is available to maximize user Inc. is available through Computer City, TM of Tandy Corporation. Dimension 3 
flexibility. Install Dimension 3 in your Canada (dealer enquiries welcomed). is a registered TM of DDI Dimensional 
present computer within minutes your- Design Inc. Artist's representation. 


Introductory price offer (PET-CBM) $595.00 U.S. TRS-80 $649.00 U.S. 
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would not need to use recurrence, We will make an ar- 
bitrary guess (using it and zero as the two numbers need- 
ed to start recurrence) and let the virtues of "right" recur- 
rence provide our significant digits. 

However, while it is true that recurrence can provide 
increased accuracy, this is true only relative to the initial 
guess, which was arbitrary. This means the result we get 
may be highly precise but completely inaccurate. What 
we look for, then, is some way of normalizing, or ad- 
justing, the result. Perhaps somewhere in the process, or 
in the final answer, there is a clue to what the right output 
should be. If so, that clue can be used to give us the cor- 
rect value. 


Normalizing Sum 


The solution lies in one nice formula: 
1 = fx + 2fa(x) + 24) + Хх) + .... 


If we simply double each even term as we calculate it and 
add them all together, then subtract one zeroth term 
(because it is not doubled in the formula), we should get 
unity. If we do not (and we will not}, divide the recur- 
rence result by this sum and out comes a closer approx- 
imation to the correct answer. 

This does mean, however, that every calculation will 
always have to proceed all the way to zero order. The 
formula also tells us how far up we must start: at an order 
high enough that its contribution to the sum will be 
negligible. 

The full process goes like this: you begin by choosing 
an argument at random, then finding the highest order 
that makes a difference in the total sum. If the total sum is 
greater than 1.00, divide the beginning argument by this 


number and repeat the process, The final result should be 
a beginning argument and an order high enough so that 
two conditions are true: first, that the next higher-order 
term does not contribute significantly to the sum; and 
second, that the sum is approximately equal to 1.00. 

You will find that the starting point depends both on 
the argument and the order of the answer you desire. 
Larger arguments always require higher starting points, 
as do higher orders. But the relationship is not simple, 
and no single equation will fit all points exactly. If the 
equation must err {and it must), it is best that it do so on 
the high side, although it should not be too far on the 
high side. 

If the starting point is too low, the normalizing sum is 
inaccurate, degrading the answer. If it is too high, execu- 
tion time becomes excessive and you run the risk of ex- 
ceeding your machine's range. (The sum can grow very 
quickly.) Note, however, that it is the normalizing sum, 
not the recurrence calculation, that is the main source of 
trouble. Recurrence starts with an arbitrary guess 
anyway and goes in the “right” direction (backward), so 
accuracy is not an issue here (with one important excep- 
tion that will be explained later). 

Programming all of this—except for the equation 
derivation—really is not too difficult, but it is messy and 
time-consuming. Fortunately, it has been gone through 
by various mathematicians, and formulas do exist for 
finding the starting order. The results listed will vary, 
though, depending on the number of significant digits in 
the particular machine they were developed for. 

Table 1 gives the raw data rounded to the next higher 
even integer of the starting order necessary for ten-place 
accuracy, This information was compiled by Samuel G 
Allen of New York on an SR-56 pocket calculator. From 


104 110 116 122 128 134 1 


110 

112 118 

116 118 122 

118 120 122 128 

122 124 126 130 134 
126 126 128 132 134 138 


Table 1: Raw data used by $ С Allen to derive his equation for the starting order of the recurrence relation. 
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The No Problem typewriter 
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The Lanier No Problem 
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Listing 3: Generating Bessel functions by recurrence. This one is 
slower than Taylor's series for small arguments, but is vastly 
more accurate for large ones. Within the accuracy range of a 
machine, no limit hus been found on maximum order or argu- 
ment. 


0010 REM 

0020 REM *** BESSEL FUNCTIONS, FIRST KIND, INTEGER 
ORDER 

0030 REM *'** BY RECURRENCE RELATION. 

0040 REM 


0100 INPUT “ARGUMENT”, XO 
0110 INPUT "ORDER", М 


0120 Х-Х0 
0130 IF ABSQU < L.E-10 THEN X 2 1.E- 10 


0140 Ү-Х 
0150 IF N2 X THEN Y=N 
0160 NS=INT(Y + 3'SOR(X) +9) 


0170 19-0 
0180 ЈВ=1.Е ~ 30 
0190 5=0 


0200 FORI=N9TOOSTEP -1 

0210 17“2"/Х“8-18 

0220 19=]8 

0230 182717 

0240 IF INT(I/2)=1/2 THEN 5=5+2°]9 
0250 IF I=N THEN ] =]9 

0260 NEXT I 


0270 8-5-19 
0280 ]=]/5 
0290 PRINT ] 
0300 END 


the data, he derived a fairly simple equation which errs 
conservatively by about ten percent in the region N—4X. 
The equation is as follows: 


№ = int(max(N,X) + 3/4 X + 9) 
which is implemented in lines 140 thru 160 of listing 3. 


Program Comments 

If you have followed the discussion to this point, the 
program in listing 3 should be straightforward. Lines 140 
thru 160 calculate the starting order, and lines 170 thru 
190 do the initialization. Note that the arbitrary guess for 
J8 (,(x)) is 1.0 X 10: It is chosen small (and can be 
much smaller if your range goes to 107%), so that large 
arguments can be accommodated without overflowing 
the normalizing sum. ]9 (J..(x)) is initialized to zero, 
which reflects the assumption that the next higher term is 
too small to be significant, 

The recurrence loop (lines 200 thru 260) includes the 
normalizing sum at line 240, Line 250 picks out the par- 
ticular order you specified and stores it as variable J. 

After exiting from the loop, line 270 subtracts a zero- 
order term from the sum, and line 280 divides the chosen 
value by S to normalize it properly. 

One fact has not yet been mentioned: the recurrence 
relation involves a division by x, so that x —0 causes ап 
error message. But this is a perfectly legitimate argument 
at any order, so line 130 assigns a small value instead. It 
cannot be too small, though, or overflow will occur 
rapidly because of that division by x. 
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ECT's АРУО is ап S-100 Bus МО Board with 3 Serial 
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RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x а"0), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 


= тм industrial в Educational « Small Business э Personal 
Ё Card Cages, Power Supplies, Mainframes, CPU's, Memory, 1/0, OEM Variations 
L | ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 , 


763 Ramsey Ave., Hillside, NJ 07205 
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The 2nd Generation is here! 


MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces 
introduces its new and exciting "2nd Generation" with full handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with | Available in four or eight channel versions. 
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operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
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guarantee, and offers 
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T —— ll | 7. transfers and the per- 
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BOARD — The most — Б istics of the superior 


powerful CPU board available today. Outstanding NEC 765 chip. 
features include 4MHz operation, high-speed serial 
and parallel VO utilizing ОМА or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
MULTI-USER SERIAL VO BOARD — For use п configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial I/O ports. Features include: 16 maskable addressable on any 16K boundary. 


“АП products meet the new IEEE standards. 


“Attractive Dealer & OEM Prices” 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


1601 Orangewood Ave. / Orange, Calif. 92668 
A Divislon of MEASUREMENT systems & controls (714) 633-4460 TWX / TELEX: 678 401 TAB ІНІМ 


incorporated See us at the sixth Computer Faire, booth 
1526, San Francisco April 3-5 


Altering this program to give a complete array of 
Bessel functions of various orders for a given argument is 
easy. Simply define an array of dimension N +1 and start 
storing values when the variable ] becomes equal to N. At 
the end, each value must be divided by S. 

You will find that execution time for this program is 
quite long. For small x, the Taylor's series is much faster 
and therefore may be preferred for arguments that are 
guaranteed restricted. When in doubt, use the recurrence 
method (listing 3). 


Negative Orders 

Note from figure 1 that the behavior at negative orders 
is very different than that of positive orders. So, instead 
of trying to adapt listing 3 to handle negative N, use the 
absolute value of N for N and transform the output by 
the relationship: 


]-.(x) = (—1 X Мх) 


How Accurate Is It? 

There is only one practical way to check accuracy on a 
routine like this: compare the results against known 
values in a published table. But that creates a problem 
because available tables give out before the program 
does. The massive compilation by the staff of the Har- 
vard Computation Laboratory (Harvard: 1947) goes up 
to x=100 and n=135. 

The most sensitive test, though, is to check in the 
region of the zeros at various orders. The Bessel functions 
look like damped sine or cosine waves, crossing zero at 
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The most sensitive test 15 to check 
In the region of the zeros of the 
functlon. 


intervals that look as though they might be periodic. 
(However, they aren't and the exact locations of the zeros 
is of considerable interest to mathematicians.) Obvious- 
ly, if you put in an argument that is supposed to be at a 
zero of the function, you expect to get a result of zero. 
This is unlikely for two reasons: 


© The locations of the zeros are transcendental numbers 
and cannot be specified exactly. The theoretical result, 
then, should not be exactly zero. 

€ Backward recurrence is "right" only when the function 
increases as you proceed in that direction. But at a zero, 
the function suddenly nosedives down (see figure 1). 
Here, (2n/x) X 1,(х) is supposed to equal J,.1{x), so their 
difference is zero. This is subtraction of nearly equal large 
numbers, which usually results in a small truncation er- 
ror. 


For the above reasons, all errors and inaccuracies ac- 
cumulate at the zeros. In particular, truncation errors 
show up flagrantly here. Not only does truncation cause 
the output to be nonzero, it actually translates the ap- 
parent location of the zero to a lower value. The trunca- 
tion is not really bad {it usually affects only the last digit), 
but those interested in the mathematical properties of 
Bessel functions should be aware that this bias does exist. 

With that background, we can state that the accuracy 
of the program of listing 3 on a nine-digit truncating 
BASIC is seven to eight decimal digits. Note that I said 
decimal digits, not significant digits. As far as I can deter- 
mine, the seventh digit after the decimal point is good to 
within one count anyplace, including zeros. Away from 
the zeros, the eighth digit appears good to within one 
count. This includes any x or n up to one hundred, based 
on spot and systematic checks against the Harvard tables. 

Using the Royal Society tables of zeros, further checks 
can be made under worst-case conditions. For example, 
the forty-eighth zero of order 19 occurs at 
x=178.846699. The actual output there is 7.6 X 10°”, 
which will cause the seventh digit to be off by one count. 
Worse errors may be possible, but this one is the largest I 
found. 

Other BASICs with fewer digits should have similar 
properties: about a two-digit loss as long as the range is 
not exceeded by the normalizing sum. For engineering 
use, this should be entirely adequate. @ 
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tions with Formulas, Graphs, and Mathematical Tables. Washington: 
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3. Olver, F W J (editor). Royal Society Mathematical Tables, Volume 
7: Bessel Functions Part Ш, Zeros and Associated Values. New York: 
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Time & Money. Commodore, Atari & Apple 
users get more with VisiCalc’ software. 


A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes frorn a New York dentist: 


“VisiCalc has become an integral part of my business: 


VisiCalc displays an "electronic worksheet" that auto- 
matically calculates nearly any number problem in , 
finance, business management, marketing, sales, engi- 
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas а 
(+,—,%,+) or insert built-in functions 1 
such as net present value and averaging. 

As quickly as you type it in, VisiCalc 
calculates and displays the results. 


"| am extremely impressed with Visi- 
Саю5 capability, flexibility and orderly 
presentation of instructions" е. 


5o writes the director of a New York cor- 
poration. He appreciates VisiCalcs powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask “What if .. 7; analyzing | 
Commodore is a registered trademark of Commodore — 
Business Machines inc. Atari is a registered trademark of j 


Atari Inc., Apple i a registered trademark of Apple 
Computer Inc. 
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more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 


“I like VisiCalc’ ease of use? 


That response comes from a Utah businessman using Visi- 
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc’s best-liked feature. 
Its designed for a non-programmer, and has an extensive, easy- 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . . . and solving them their way. VisiCalc can even 


№ justify the cost of a personal computer, according to a New 


Hampshire financial analyst: 
“VisiCalc is paying for itself over and over” 


VisiCalc is available for 32k Commodore PET/CBM, Atari 
.. 800 and Apple disk systems. VisiCalc is written by Soft- 
nd ware Arts, Inc. 
See VisiCalc at your Personal Software dealer. 
For your dealers name, call Personal Software Inc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 
. Sunnyvale, СА 94086: 

While there, see our other Pro- 
ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. 


h See us in Chicago at NCC, booth 881 


Programming Quickies 


Apple Name-Address 


Gary Stotts, 10390 Owens Cr, Broomfield CO 80020 


Name-Address is a program that will store up to 100 
names, addresses, and telephone numbers. It is written 
for the Apple personal computer and requires one disk 
drive. The program is organized as a binary tree so that 
names can be entered in any order and stored in 
alphabetical order. A larger number of names and ad- 
dresses can be stored by changing the DIM statements in 
lines 30 thru 90. 

The program first asks if there is an address file. Next 
the menu appears as follows: 


] - Add a Name 
2 - List a Name 
3 - List All Names 


4 - Change a Name 
5 - End 


DISCOUNT PRICES 


APPLE | COMPUTERS 


1089.00 
1134.00 
1179.00 
545.00 
475.00 
159.00 
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425.00 
525.00 
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NORTH STAR COMPUTERS 


HRZ-10-32K-ASM 
HAZ-20-32K-ASM 
HAZ-10-32K-ASM 
HAZ-20-32K-ASM 


VERBATIM DISKETTES 
BOXOF10 5%” 29.50 
BOXOF10 8” 39.60 


2125.00 
2475.00 
2375.00 
2990.00 


FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 
FREDERICK, MD. 21701 
(301) 694-8884 
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The required entries to add or change a name-address 
record are the name, the street address, the city-state-zip, 
and the telephone number. To list any one address, enter 
the name. The name must be entered as last name first 
with no commas. Option 5, “END”, will always create a 
new name-address file. m 


Listing 1: Name-Address—a program for the Apple П that will 
store up to 100 entries, as shown here. More entries can be 
stored by changing the DIM statements in lines 30 thru 90. 


if REM BINARY TREE NAME /ADDGESR FILE 

20 REN AUTHOR GARY А 9TOTTS 

30 DIM NOC EOD); НЕМ NAME АРНАУ 

49 DIN 494100): REN ADDREES ARRAYS 

50 DIM" Ber ido: 

80 DIN 1100: REM LEFT LINK ARRAT 

20 Dih RECORDS? RER RIGHT LINK ARRAY 

ВА DIM 241100): REM PHONE ә ARRAY 

80 01м BESO)! БЕМ 5ТАСИ ARRAY 

100 0*9 * CHAS tà! 

LIO PRINT D9:"OPEM МАМАСЯ, 3€. Di” 

120 CALL - 916: [APUY "15 THERE AN ADOWESS FILE Y/N "у 
139 {К v9 >» “Ne THEN 200 

[80 PRINT ІН! “РЕАТ NAFLAER^ 

j^ fWPuT E 

GO FOR 1 * 1 TOE 

L70 [INPUT НЕ: ІНРИТ ДФС); INPUT Beith? INPUT Poito? IMPUT CXIIIT RAPT NEL]? 


180 PRINT 0% 

200 CALL = 928: PRINT PABI 71: "НАМЕ ADDRESS PROGRAMS PAINT 

210 PRINT =} - ADD A MARE" 

720 PRINT "2 - LIST A WANE” 

230 РРІМТ "3 - LIS? ALL NAMES" 

240 PRINT *4 = CHANGÉ А NAME" 

250 PRINT °Ч — END" 

t INPUT = ENTER YOUR SELECTION ":^€*2P1 
1 ОР м1 + 5 THEN 260 

200 ОМ Mi GOSUS 320.720,830.1120.1340 


“ы. 47% 


3:0 Мн ADD ^ NAME SUBROUT TIME 

229 Сі. ~ 825: PRINT TAB: 7i:"ADD МАМЕ RECORD“! "RINT 
130 E * E » 1; ФЕН FIERET EMPTY POBITIOM I^ LIST 

J40 P - 1: REM START SEARCH AT ROOT 

280  INPUT "ENTER WANE <:М19 

380 ІҒ LEW THI} г 1 THEN 395 

370 INPUT “ENTER STREET (0046656 7:6^13 

280 IF LEN СА, 1 THEN 37^ 

300 INPUT "ENTER СІТҮ-ЖТАТҒ-? (|Р “thie 

$00 IF LEM 101%! < | THEM 290 

410 ІНРЫТ "ENTER PHONE NUMBER ":P19 

420 NEM IF МАМЕ ІБ LARGER THAM ТТМ, SEARCH RIGHT BRANCH 
420 17 NIS * NH*(1! THEM gon 

440 ІР N19 * 5 МЕСІ) THEN 400 

490 PRINT "DUPLICATE МАМЕ” 

480 ІНРІЛ “ENTER E TO CONTINUE 716% 


489 МН IF LEFT LiNX WOT MILL. GEARTH LEFT BRANCH 
480 IF LXCI* 4 Уф THEN 1 = 1141); 0070 420 

500 ВЕН НАНП NEM LEFT LINN ОМ PRIOR 

319 101) - € 

520 ИМЕ) < MES: REN FILL NEW RECORD 

530 ASTE = Ait 

540 89:Е) = 819 

530 LX(tE3 е 0 


o 
920 PCE) = Р16 


ч TURN 
$80 МИ ТЕ RIGHT LINK НОР MUL. SEARCH RIGHT BRANCH 
GOO ЦЕ AXI): > O THEN | = Вн: 0070 420 
біп РЕН HAM WEN AIOHT LINK OM PRIOR 
E 


819: НЕН FILL NEM RECORD 
ais 
81% 
о 
о 
880 POE? 4 Ғ16 


710 BEA LIST А NAME ЯІНИННІТІМЕ 

720 CALL = ТИІ PRINT ТАБЫ TH*LIGT А ЧАМЕЛАОЬАТСЯ- 
730 PRINT : INPUT “ENTER МАМЕ TO LIST "FNIS 
740 ІР LEM (Mi$! € 1 THEM 720 

730 1 чт 

700 ІР wie > NSC? THEN 670 

7*0 ТЕ HI% < > MOLT) THEN НПО 

700 PRINT W9t]i: REM FOUND 

790 PRINT A91? 

goo PRINT Bact, 

8:0 PRINT PECs 

820 PRINT : INPUT “REY C TO CONTINUE ^:C* 


840 РЕМ SEARCH LEFT 

B30 IF LECI) < * © THEM 1 » Оху: GOTO 260 

900 Мм SEARCH тІОНТ 

B70 If RII! < > © THEM І = РЕЧ: GOTO 760 
е 


M 
BHO PRINT "NAME NOT FOUND" 
goo NFETURN 


BIO REM Listing 1 continued on page 34 
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How to tell if its a White Computer. 


(Users 2 through 16 — multiuser expansion 
with high performance through distributed 
processing.) 

Look for a single user CP/M* system that ex- 
pands to multiuser configuratlons economically. 

Look for independent 6 MHz Z80B-based User 
Modules with 64K of RAM memory, each module 
with a port to the user terminal capable of handling 
baud rates of up to 58K under program selection. 
Look for high-speed block data transfers from user 
modules to the Global Processor for disk storage. 
That way, CP/M programs run independently for 
each user. Fast. And each users's station acts just 
like the fastest standalone system — no delays, no 
waiting for other users. 

Look for a Z80-based Global Processor for disk 
and tape I/O that transfers data from disk to user 
modules at the data transfer rate of the peripheral 
device. And a controller that handles as many as 8 


SMD disk drives for up to 528 megabytes of hard 
disk storage, plus up to four 8" floppies, plus op- 
tional streaming tape backup. 

And look for a Z80-based General 170 Processor 
that supports up to eight printers — with 64K bytes 
of independent buffer memory. 

That's part of how you tell if it’s a White Com- 
puter. There's a lot more. Here's a number and 
address for more information. 


CP/M Isa registered trademark of Digital Reseach. 
280, Z80A, 280В are registered trademarks of Zilog Corporation. 


WHO E 


CA MEF- Т ЕК 5 


White Computer Company A 1876 Industrial Way 
Redwood City, California 94065 A 415 564 7570 
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High 


competition 
obsolete 


with Information Master." 


information Master" is the sophisticate of 
software packages, but it also speaks your 
language. Its uncomplicated English- 
speaking design makes it easy to learn. 
No programming knowledge is necessary. 
Put itin your Apple ІІ" and you're ready 

to go. 


High Technology's Information Master 
organizes and prints everything from 
mailing lists to stock market data. Specify 
what records to store, type in the informa- 
tion, and Information Master organizes, 
calculates, stores and reports. Design your 
own reports and labels. Information Master 
is revolutionary in its adaptability and 
comas with a simple step-by-step instruc- 
tion manual. Its screen layouts are designed 
to show you maximum information for 
easy operation. Information Master is so 
smart it stops mistakes that our competition 
lets you maka. 


If your computer dealer doesn't have 
Information Master, see one who does. 


High Technology's perfect complement to 
Information Master, Data Master,"allows 
you to change your mind months later 
without redoing 
all the work 
you ve 
already 
done. 
Ask 
about 
it! 


High 
Technology, Inc. 
software Products Division 
РО. Box B-14665 

8001 М. Classen Blvd. 


Oklahoma City, Okla. 73113 


405 840-9900 


*Арріе Il is a Irada name of 
Appie Compuler. Inc 


Technology 
We make our 


Circle 27 on inquiry card. 


Programming Quickies 


Listing 1 continued: 


520 REM LIST ALL MAMES SUBROUTINE 

STD F = }:11 е OFT a 0; CALL = ӨМ 

о 1 * T * 1 

өле ST(T) а P; RER PUSH STACK 

960 IFP 5 © TREN P = LXTP1; GOTO 940 


% 

#8) ТЕТ = Ò THEN ЇМРЫТ "EMTER С TO CONTIMUE 7:8: BETURM : НЕН ALL маме РОМЕ 
ЗЭХ P - BITI? "ЕН РОР STACK 

1900 PRINT МФІРЗ! REM PRINT МАМЕ 
1019 PRINT ASIPI 

1020 PRINT Berry 

роза PRINT ҒЕІРІ 

1040 РФІНТ 


1930 Li «= Бр +в 

1060 IF L$ ч 20 THEM LI = o: INPUT “ENTER C TD CONTINUE "ісе 
1070 T - --. 

ІОВ P e ARIPI; ИЕН СНЕСК FOR RIGHT LINN 


оо GOTO 840 
РЕМ 
1310 НЕМ CHANGE AM ADDRESS 
CALL - ЗОБ: PRINT TAB. 7): "CHANGE A MAME ADDRESS": FRINT 
1110 {HPUT “ENTER HARE ТО CH^MGE "3NI* 
1140 fF LEN thie 1 THEN £126 
141% 
4160 ІР Mi9 > MOIR) THEN 1910 
1170 [F N14 NAITI THEN 1290 
1107 PAINT "OLD "'aelt) 
11840 НЕТ “МЕН "ІЛЕІ(І 
$2090 IF LEM ілі)» 1 THEM 1190 
ЕТІП PRINT “OLE “ eer) 


6 411) 
1230 ІК LEN {890120 £ 1 THEM 1220 
я РЕК} 


ARCH LEFT 
1200 ІР LELI} 45. * à THEN 1 ^ Lxeft*z 0070 1160 
1200 REM SEARCH RIGHT 
131^. IF ЦЕ ^ > D THEM 1 ~ Rrit}? GOTO 1160 
ЕЯ 
1330 тн ED 
1340 PRINT 4I DELETE NARADA” 
1240 ЮРТ 097 OPEN BONAR 
1380 PRIHT OFF “WRITE МАНАСОВ" 
1770 PRINT È 
1340 FDR Ізі TOE 
1380  PRIHT НС: PRINT 58011: PRENT BAUS PAINT РЕШТ: PRINT LXi! PRIMT BREIL} 
L400 NENT 
} 410 PRINTY Pt: "EL ORE" 
END 


A Graphic 
Execution Display 


R B Minton, 8617 E Stearn Lake Dr, Tucson AZ 85730 


I wrote a program for my Ohio Scientific Superboard 
to compute artificial satellite orbits and noted it ran 
slower and slower as time and the number of orbits pro- 
gressed. 

It occurred to me that I could graphically display how 
fast the program was executing and find out where it was 
slowing down by adding some extra code. Every 20 lines 
ш so, I inserted K9=K9+1:GOSUB 2000, and then at 

e end: 


2000 59--54244 

2010 POKE 59+К9,48+К9 
2020 FOR Z=1 TO 30:NEXT Z 
2030 РОКЕ 59+K9,32 

2040 IF K9—9 THEN К9=0 
2050 RETURN 


This flashes the numbers 1 thru 9 from left to right on 
the bottom row of the video screen every time the main 
portion of the program loops. You can easily note the 
delay between certain numbers; this helps to pinpoint 
where the program is spending most of its time. The 
troublesome area or line can be further narrowed down 
by adding more GOSUBs, or by moving those from the 
faster part to the slower part. (Be sure that there are nine 
GOSUBs and that each is executed only once within the 
loop.) 

This method alerted me to a poorly written line of code 
I would have otherwise never suspected. E 
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S-80* Model I Computer Owners... 
|. Я Double-density storage. 
2 It’s really here! 


Here at Percom. And your authorized Percom dealers. 
And double-density storage is here in a big way. Because now 
you can choose from three different levels of mini-disk systems — 


all double-density rated. 


And get the storage that precisely meets your application 


needs. 


Not to mention the service and quality that’s made Percom the 


industry leader. 


Although rated for double-density operation, all 
levels of Percom drives work equally well in single- 
density applications. 

You can operate these drives in ordinary single- 
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Or, you сап add а Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 

rograms in either single- or double-density 
ormat. | 


as much as 350 Kbytes of formatted data — de- 
pending on the drive model — on one side of a 
ive-inch minidiskette. Thats four times the 
capacity of standard 35-track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully- 
tested drives start at only $399. 


TFD-40™ Drives 


The DOUBLER™ — This proprietary 
adapter for the TRS-80* Model І com- 
puter packs approximately twice the 
data on a disk tra 


_ Under double-density operation, you can store | 


TFD-40 Drives store 180 Kbytes (double-density) or 

102 Kbytes (single-density) of formatted data on one 

side of a 40-track minidiskette. Although economical- 

ly priced, TFD-40 drives receive the same full Percom 
uality control measures as TFD-100 and TFD-200 
rives. 


TFD-100"" Drives 


the data per minidiskette by using both sides of the 
disk. TED-100 drives store 180 Kbytes (double- 
|1 density) or 102 Kbytes (single-density) per side. 
1 Under double-density operation, you can store a 70- 
| page document on one minidiskette. 


TFD-200™ Drives 
| TFD-200 drives store 350 Kbytes (double-density) or 


197 Kbytes eine ceri on one side of a minidis- 
kette. By comparison, 3740-formatted eight-inch 


| | age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get in a TFD-200. 


Quality Percom products are available at authorized dealers. Call toll free 
1-800-527-1592 for the address of your nearest dealer or to order directly from 


Percom. [n Canada call 519-824-7041. 
TM trademark of Percom Data Company, Ine- 
mark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 


| TFD-100 drives are “flippy” drives. You store twice 


disks store only 256 Kbytes. Enormous on-line stor- | 


Prices and specifications subject to change without notice. 


Depending on the type of drive, you 
can store up to four times as much 
data — 350 Kbytes — on one side ofa 
minidiskette as you can store using a 


Tandy standard Model І computer 


Easy to install, the DOUB merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, vou can continue to 
run all of your single-density software, then switch to dou- 
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*- 
compatible double-density disk operating system, called 
DBLDOS™, plus a CONVERT utility that converts files and 

rograms from single- to double-density or double- to sing- 
e-density format. 

Each DOUBLER also includes an on-card high- 
performance data separator circult which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation, 

Note, Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 


Free software patch with drive purchase. This software 
patch, called PATCH PAK,™ upgrades TRSDOS* for single- 
density operation with improved 40- and 77-track drives. 


PEACOM DATA COMPANY. INC. 
211 М KIRBY > GAALAND TX • 75042 


(214) 272-3421 


Ciarcia's Circuit Cellar 


Build a Low-Cost Logic Analyzer 


The Digital Age has 
spawned a variety of elec- 
tronic troubleshooting 
aids, including logic 
probes, integrated-circuit 
test clips, multi-trace os- 
cilloscopes, and logic ana- 
lyzers. All are useful, up 
to a point, but it is impor- 
tant to know when to use 
a particular test instru- 
ment and how much you 
can depend on it. 

If the logic states of 
signal lines were the only 
information needed, a 
simple voltage measure- 
ment would suffice in 
digital troubleshooting. 
But timing, rather than 
absolute voltage level, is 
the more important con- 
sideration in digital sys- 
tems. Most digital systems 
operate by setting discrete 
lagic conditions on bus 
lines and then strobing 
that data through the sys- 
tem at the occurrence of 
edges of specific clock 
pulses. A system operates 
correctly only if all the 


parallel states are set correctly at a 
specific instant in time. The system 
fails if any single logic state is in error 
at any clock time during program ex- 


ecution. 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


The first special digital instrument 
was the logic probe. А schematic 
diagram of a typical logic probe is 
shown in figure 1. This device ac- 
curately indicates the logic state on 


LED (light-emitting diode) 
indicators at any selected 
point in a circuit, How- 
ever, it is a static device 
and will not follow rapid- 
ly clocked digital logic 
other than to indicate 
general activity. Even 
when the concept is ex- 
panded to include four- 
teen or sixteen separate in- 
dicators on the probe (as 
shown in photo 1), effec- 
tive use still depends on 
stopping the system clock 
(or slowing it substantial- 
ly) to examine static logic 
states. Unfortunately, 
stopping the clock changes 
the dynamics of circuit 
operation and may, in 
many instances, mask the 
true cause of problems. 
More frequently, digi- 
tal-logic errors are 
dynamic and occur during 
clock-state transitions. 
The errors are often due to 
timing problems asso- 
ciated with the propaga- 
tion of signals through the 
circuit or with miscuing of 


multiplexed components. Because the 
logic state at clock transitions often 


Copynght © 1981 by Steven A Ciarcia. 
All nights reserved. 


determines either proper operation or 
failure, a more suitable test instru- 
ment would be one that provides the 
operator with a view of all logic ac- 
tivity coincident with the transition 
of the clock. 

To most people this sounds like a 
job for a multi-trace oscilloscope with 
its sweep triggered from the system 
clock. An oscilloscope can in many 
instances be of value, but unless it is 
an expensive storage-tube scope, fast 
system-clock rates can make viewing 
difficult, Also, viewing two signals 
with respect to each other in real time 
is of little help when the error occurs 
intermittently and involves more sig- 
nals than can be viewed simul- 
taneously. 


What Is a Logic Analyzer? 

One solution to the digital- 
troubleshooting dilemma is called a 
logic analyzer. This is an instrument 
that displays a "truth table" of the ac- 
tivity of the digital circuit being tested 
under actual operating conditions. 
After you have selected a key com- 
bination of input signals, called a trig- 
ger or sync word, and activated the 
analyzer, it stores all signal-input 
logic states for a specific number of 


system-clock transitions. Depending 
upon the sophistication of the par- 
ticular unit, many commercial logic 
analyzers can accommodate 32 or 
more inputs and store up to 256 clock 
cycles before and after the trigger 
event. 


A logic analyzer acts 
like an electronic time 
machine. 


In effect, a logic analyzer acts like 
an electronic time machine. When se- 
quentially displayed in the order it 
was acquired, the stored data can be 
used to form state tables or timing 
diagrams of the circuit's operation. 

For example, a logic analyzer might 
be used to troubleshoot a malfunc- 
tioning microcomputer I/O (in- 
put/output) port that keeps receiving 
consistent but wrong data. You don’t 
know whether the error is caused by 
the wrong data being sent to the out- 
put register or by an incorrect address 
signal strobing the register at the 
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wrong time (try troubleshooting this 
kind of problem with just an 
oscilloscope). You can find out by 
connecting the logic analyzer to the 
address and data buses of the micro- 
computer. 

Set the trigger-word switches to 
produce a trigger pulse when the ad- 
dress bus contains the I/O port ad- 
dress. When the trigger pulse occurs, 
you can examine the logic states on 
the data bus with the analyzer to see 
what value was being loaded into the 
port register at the occurrence of the 
trigger pulse, as well as those states 
following the pulse. It is like having 
an B- to 32-channel oscilloscope with 
the display frozen in time on a 
specific clock cycle. 

Commercial logic analyzers are 
generally stand-alone instruments 
with integral video-monitor or oscil- 
loscope displays. They can present 
stored data in a variety of ways. À 
data-domain analyzer ordinarily 
displays logic states as lists of 1s and 
Os. The listings are sequential and in 
either binary, octal, or hexadecimal 
format. This display method is par- 
ticularly helpful when you are debug- 
ging address-bus problems. In such 
cases, data is most easily read as 


*9V 
22011 


E 
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"PULSE" 


idl 
74.314 


Туре 


741514 
74121 


+5V GND 
14 Т 
14 7 


e I: А simple logic probe that uses two integrated circuits. When а logic-0 signal voltage is applied to the input, the "logic 0" 


LED will light. When a logic-1 signal voltage is applied to the input, the "logic 1" LED indicator will light. If the input oscillates be- 
tween the 0 and 1 states, the "Pulse" LED indicator will also light. 
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4-digit hexadecimal values. 

For hardware troubleshooting, a 
time-domain analyzer is preferred. 
This unit presents the stored data in 
timing-diagram format. The result 
appears like the display of an 8- or 
16-channel oscilloscope. The vertical 
scale has a high-voltage value that 
represents a logic 1 and a low-voltage 
value that represents a logic 0. The 


data signals are plotted with respect 
to each other and can be displayed as 
a function of actual time, 

A third data format is the mapped 
mode. Essentially, the display screen 
is divided into an x, y coordinate 
system, and data points are plotted as 
dots on the screen. In some units, vec- 
tors between dots connect successive 
data points so that it is easier for an 


Photo 2: The prototype logic analyzer described in this article. The switches on the left 


are for setting the trigger (sync) word. 
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Photo 3: Inside the box of photo 2 is the circuit of the analyzer as shown schematically 
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in figure 4. Seventeen integrated circuits are used. 
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operator to trace sequential activity 
in the device under test. The process 
of interpreting this kind of display is 
essentially one of recognizing a 
“good” pattern and identifying wild 
vectors. Presumably, a properly 
operating program will have a 
repeatable pattern. Any discrepancies 
will show up as an extra dot or “wild 
vector,” 

The various types of logic-analyzer 
display formats are shown in figure 2 
on page 40. 

Regardless of the display format, 
all logic analyzers share a common 
internal structure. Generally, they in- 
corporate the subsystems outlined in 
the block diagram of figure 3. All 
logic analyzers have some form of in- 
put conditioning, trigger-word selec- 
tion and comparison, memory, and 
display (LEDs, oscilloscope, or raster- 
display tube, etc), The combination 
of capabilities is usually a function of 
price, which can range from $2500 to 
$10,000. 


A Low-Cost Logic Analyzer 

Obviously, we cannot hope to con- 
struct a logic analyzer that is 
equivalent to an $8500 Hewlett- 
Packard unit. However, we can 
design a special logic analyzer as a 
peripheral device of a personal com- 
puter. By utilizing the display and 
processing power of the computer, 
we can greatly enhance the capa- 
bilities of a relatively simple hard- 
ware interface. Also, for those 
readers interested in the concept but 
not quite ready to grab their soldering 
irons, I will outline a method that 
demonstrates how to use your present 
computer to perform logic-analyzer 
functions totally in software. First, 
the hardware approach. 

Figure 4 is the schematic diagram of 
a low-cost eight-input logic-analyzer 
interface that requires only one and a 
half parallel I/O ports (9 output and 6 
input bits) for complete operation. It 
is easily expandable to 16 or even 32 
inputs. 

All probe inputs and clock signals 
are conditioned through Schmitt trig- 
gers to reduce noise and false trigger- 
ing. When the sync word, set on ex- 
ternal switches (SW1 through SW8), 
appears on the. input lines, the 
analyzer automatically collects and 
stores 16 sequential words repre- 


senting input status at the instant of 
either an internal or external clock 
signal (usually the system clock). It 
can operate on either edge of the 
clock pulse and store data at frequen- 
cies as fast as 5 MHz. The prototype 
interface is shown in photo 2. 

Unlike commercial logic analyzers, 
this unit has no integral CRT 
(cathode-ray tube) display: it has 
eight externally controlled LEDs. It 
depends instead upon the computer 
to display the list of stored data. 
After the interface has taken sixteen 
samples, it sends a Scan Complete 
signal to the computer. A computer 
program sets the Read/Write line to 
the Read mode and sets a 4-bit ad- 
dress to access the contents of the 
16-word scratch-pad memory. As the 
4-bit address is incremented, the ap- 
propriate 8-bit output is placed on the 

yzer's data-output lines from the 
scratch-pad memory and is stored by 
the computer. In addition, as the 
computer reads the scratch-pad 
memory, the contents of each loca- 
tion are displayed on eight LEDs. If 
the addresses are changed slowly, or 
are otherwise physically set, the 16 
stored words can be viewed directly 
without a special display program. 

Once the data has been acquired by 
the computer, a format-and-display 
program lists the values on the com- 
puter's display in binary, octal, or 
hexadecimal format, simulating a 
commercial analyzer display. To 
gather an additional 16 words, the 
computer program merely sets the 
Read/Write line to the Write mode 
and toggles the Sample Enable line. 
The BASIC program in listing 1 on 
page 43 exercises the interface and 
displays the output shown in listing 2. 


Inside the Interface 

The analyzer hardware (shown in 
photo 3) has an interface consisting of 
seventeen integrated circuits, Input 
signals are fed through IC1 and IC2, 
which are hex Schmitt-trigger in- 
verters. Photo 4 shows typical test 
connections. These conditioned out- 
puts are in turn buffered and gated 
through to the memory section by 
СЗ, а type-74LS240 8-input bus 
driver. The output of this driver is 
compared to eight preset switches 
through two 74L85 4-bit comparators 
(IC7 and IC8). (Trigger-word initia- 
tion is disabled by setting all switches 
to the logic-1 state. Storage will com- 


mence on the first clock pulse after 
Sample Enable.) If the switch settings 
and data input are equal, a pulse is 
generated which stores the current in- 
put data. The first word stored is 
usually the sync word (assuming that 
the trigger word and external clock- 
pulse edge are synchronous). 
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On the trailing edge of the 


WE (memory-write-enable) pulse, the 
4-bit memory-address counter ІС9 is 
incremented. Data will be stored 
again at the occurrence of the next 
edge (positive or negative as selected) 
of the clock pulse. 


Text continued on page 42 


Photo 4: The analyzer is intended for use while a circuit is in dynamic operation. Con- 
nection to the circuit can be done with the "chip-clip" method shown in photo 1, or by 
using separate test probes. The latter is more versatile. The circuit shown under test is 
the Disk-80 expansion interface from last month's Circuit Cellar. 


Photo 5: When the circuit of figure 5 (on page 42) is attached to the logic analyzer, a 
data-domain display can be converted to a time-domain display. Essentially nothing 
more than an eight-channel scope multiplexer, this circuit greatly expands the display 
potentíal of the average oscilloscope, as the photo demonstrates. 
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TRIGGER TRIGGER 
PRE-TRIG i PRE-TRIG 


(2a) (2b) (2c) 


001 0010 0110 1001 0010 2692 Figure 2: The data acquired by a logic analyzer can be displayed in various formats. 
The different types are: 

(2a) The ones and zeros logic-state display. In this format, binary words are plotted 
against clock pulses in a matrix m bits wide by n clock pulses deep. This format is used 
most often where word flow or data sequence is of prime concern. 

(2b) Same as 2a except that the data is listed in hexadecimal notation. Hexadecimal 
listings are most frequently used in logic analyzers specifically designed for 
microprocessor troubleshooting, where thirty-two to forty inputs are not uncommon. 

(2c) The timing-diagram display. In the timing format, data words are plotted 
against time, This format is used most often for hardware troubleshooting to detect in- 
correct timing between signals. 

(2d) Vector-display analyzer. In the vector-display format, data words define points 
on an x, y coordinate system. Usually, the data word is divided in half with a separate 
D/A converter attached to each segment. One output goes to the display's x input and 
(2d) the other goes to the y input, 
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Figure 3: Basic block diagram of the simple logic analyzer. In this case, the block labeled "computer" refers to an externally attached 
personal computer. In commercial units, the computer and display are integral components of the logic analyzer. 
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Figure 4: Schematic diagram of an eight-input logic analyzer. One and a half parallel I/O ports are required for operation. Note 
that the 741,85 integrated circuits used here have a different pinout specification from the 741,585, User connections are оп the left; 
computer connections are on the right. 
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Number Туре %5У GND 


741514 14 7 
741,514 14 7 
7415240 20 0 
7489 8 
7489 8 
7415157 8 
74185 B 
74185 8 4 
741593 0 ш 3 Е 
74121 7 Sg oo 
МЕ555 1 я = 4% 
74121 7 = = = ж 
741574 7 55 89 
741502 7 24 8 (\ 
741520 7 
7416 7 
7416 Т 
| Table 1: Power connections for in- 
tegrated circuits of figure 4, on page | E x 
41. ы > 


Text continued from page 39: 

When sixteen samples have been 
taken, the 4-bit memory address is 
binary 1111. IC13 and IC14 detect 
this condition and set the Scan Com- 
plete line to a logic O. This also 
disables further storage until the in- 
terface is reset with a Sample Enable 
pulse to IC2. 

Reading the contents is simply a 
matter of setting the Read/Write line 
to a logic O and placing an ap- 
propriate 4-bit address on the Read 
Address input lines. When an address 
is set on these lines, the data-output 
lines of the analyzer will contain the 


4 

3 

2 

1 

_ 7 

| a 
> 


contents of that memory location. 
The eight LEDs will also display that 28242 2225 
value. com еу ч М ш м о 
+++ р + +++ 

i i | 55952 | EEEE 
Creating a Time-Domain Display ваза сеге 


Ав previously mentioned, the 
display format available from this in- 
terface is generally a listing of 1s and 
Os. This is quite useful under most 
circumstances but not as appealing to 
hardware buffs as a timing-diagram- 
type output, Even if your computer 
has graphics capability, writing a 
program to simulate a multi-trace 
oscilloscope display requires con- 
siderable software expertise, 

The logic-analyzer interface can be 
converted to a time-domain display 
with relatively little extra hardware 
and only a single-ine BASIC pro- 
gram. Figure 5 is the schematic 
diagram of the additional circuitry. 
Essentially, it consists of a dual 
4-input digital multiplexer and 2-bit Figure 5: Eight-channel display multiplexer, which facilitates display of eight TTL in- 
D/A (digital-to-analog) converter, puts on a standard dual-trace oscilloscope. Its intended use is to convert the data- 
which offsets each of the four chan- domain output from the circuit of figure 4 into a time-domain display on an 
nels when displayed. In effect, it oscilloscope. 


Що 


+5 


0.22 uF 
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allows a dual-trace oscilloscope to Listing 1: A BASIC program that exercises the computer/logic analyzer interface, 
display eight channels simulta- displaying output through the computer's normal output devices. 
neously. Such a display appears in 


photo 5. | 100 REM Logic Analyzer Program 

Conversion from data-domain to 110 REM 
time-domain operation is not as dif- 120 REM data in on port 16, scan complete on bit 0 of port 17 
ficult as it might seem. Consider the Vib + psan аы and sample enable are bits 6 and 7 

қ EM of port 

operation of the analyzer for а MO- 150 REM read address is bits 0 thru 3 of port 16 
ment. Once the 16-word buffer is full, 160 REM memory locations 25000 to 25015 is set aside as the data 
the data can be read out at any rate. If ta оС an абв 
we cycle the read addresses very 190 PRINT:PRINT"Enable New Sample ог List Analyzer Buffer"; 
quickly, the outputs will form a 200 PRINT" (E or L)"; 
repetitive pattern which can be easily 210 INPUT A$ 


viewed on an oscilloscope. The fast 220 IF AS ="Е" THEN 250 
4 p 230 IF A$ ="L" THEN 380 
cycling can be accomplished using а 240 сото 190 
4-bit counter and oscillator source at- 250 REM Enable Logic Analyzer and take 16 readings 
tached to the address-input lines or 260 REM pulse sample enable line and set read/write line=0 


by using a simple program statement Es а 16,255:007 16,0: OUT 16,255 


like: 290 REM test scan complete line 
300 IF INP(17) 2255 THEN GOTO 300 
100 FOR X = 0 TO 255:OUT 16,X: 310 REM when scan is completed store readings in table 


320 FOR 8225000 TO 25015 
340 REM set read address and store analyzer output 
Using a dual-trace oscilloscope, 350 OUT 16,N :A-INP(16):POKE 5,А 


you can view two signals, or, with d E nane. қал 

the circuit of figure 5, you сап view 380 REM Ones and Zeros data-domain display routine 
all eight data channels simulta- 390 pRINT:PRINT 

neously, Since there is no system 400 PRINT"D7 D6 05 D4 рз D2 D1 ро" 


clock to contend with and the pattern 410 POR S=25000 TO 25015 :X-PEEK(S) 


repeats every sixteen steps, triggering me Ae M E. STEP -1 


problems are reduced and the display 440 IF w»0 THEN PRINT"Il "; ELSE PRINT"O "; 
is stationary. All other interface 450 IF N-4 THEN PRINT" "3 


` " 460 NEXT N 
operations remain the same. 470 PRINT" SAMPLE %";5-24999 
480 NEXT S 
Adding a Vector-Display 490 GOTO 190 
Capability READY 


If you are determined to hunt "wild 
vectors," the same technique em- 
ployed to provide a timing plot lends 
itself to vector display. Using the 
same methods to cycle the buffer data Listing 2: Sample output produced by the program of listing 1. 
on the output lines of the analyzer, 
substitute D/A converters for the RUN 
multiplexer in figure 5. Typically, LOGIC ANALYZER 
two 4-bit D/A converters are needed. А 
One would be attached to the 4 high- Enable New Sample or List Analyzer Buffer (E or L)? & 
order bits and the other to the 4 low- 


order bits. One D/A converter is at- D7 D6 D5 D4 D3 D2 01 DO | 
tached to the x-axis scope input апа А ү н : S т 7 А pe veg : 4 
he other to the y-axis input. When 
the other to the y-axis input. D U 1 i 1 0 1 8 SAMPLE & 3 
the buffer is cycled, a unique vector 1 0 о о 1 0 0 0 $АМРЬЕ # 4 
су q 
pattern will appear on the screen, 4 : Ў Р 4 A д ү m : : 
describing the 16 data words storedin у у оо 11.0 1 SAMPLE # 7 
the analyzer’s buffer. (A more infor- р 0 o 1 ооо 0 SAMPLE # 8 
mative discussion on this approachto 0 0 0 1 01 1 0 SAMPLE # 9 
troubleshooting was one of my i 1 1 1 0 0 0 1 SAMPLE % 10 
' » s 1 l1 1 d 0 0 1 1 SAMPLE # 11 
previous articles, “A Penny Pinching о у 1 о 001 0 SAMPLE # 12 
Address State Analyzer,” February 1 0 1 0 0 1 1 0 SAMPLE # 13 
1978 BYTE, page 6. It has been 0000 0 0 0 1 SAMPLE | 14 
reprinted in Ciarcia's Circuit Cellar, 0 9 9 1 т алъ — Em 
Volume I, available from BYTE 
Books.) Enable New Sample or List Analyzer Buffer (E or L)? 
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Logic-Analyzer Functions Created 
Through Software 

While I generally prefer to 
demonstrate hardware interfaces in 
my articles, the functions of a logic 
analyzer can easily be simulated in 
software if data-acquisition speed 
(under 20 kHz) is not critical. While it 
may not be appropriate for testing 
microcomputer bus signals, it should 
work for slower applications. 

Figure 6 is a flow diagram outlining 
the specific steps involved in ac- 


SET STORAGE 
vidit POINTERS 


AND TRIGGER 


SET SAMPLE -RATE 


wn — complishing this function. While any 
existing parallel input port will suf- 
INITIALIZE fice, the Motorola 6820 PIA 


PIA AND CLEAR 
STORAGE BUFFER 


(Peripheral Interface Adapter) shown 
has a separate clock input, which 
greatly facilitates proper timing. 


In Conclusion 

As digital hardware becomes more 
жЕ complex, the instruments used in 
troubleshooting and debugging these 
circuits must themselves become 
more sophisticated. This sophistica- 
tion, however, need not always be 
provided in the form of a commer- 
cially produced test instrument, 
Often the solution can be intelligent 
application of existing equipment 

with limited modifications. 

The logic analyzer I have described 
can be used for all types of trouble- 
shooting and testing of digital cir- 
cuits, However, its true flexibility is 
revealed when the instrument cap- 

Figure 6a: Flowchart of a software logic analyzer. Using a Motorola 6820 PIA tures the extremely fast data flowing 
(Peripheral Interface Adapter), this sequence of operations is all that is required to іп a microcomputer and generates a 
demonstrate logic-analyzer functions in software. This method is limited in speed of stationary timing diagram with the 
operation by the execution time of the program. results. Built from scratch, combined 
with an oscilloscope, and exercised 
by a computer, this interface costs 
only a fraction of the price of com- 
mercial analyzers, yet approximates 


READ PIA 
PARALLEL 
INPUT PORT 


INPUT PORT 


LL many of their features. 
< Jbg 
DATA <71в- Next Month: 
BUS > Build a remote-controlled motor- 
" ized moving platform. м 
<» 
CM. ы” LL ——— 
mi Editor's Note: Steve often refers to 
ADDRESS C, previous Circuit Cellar articles as 
EE таб. reference material for the articles he 
SIGNALS presents each month. These articles are 
P оби available in reprint books from BYTE 


Books, 70 Main St, Peterborough NH 
“16ND 03458. Ciarcia’s Circuit Cellar covers ar- 
ticles appeating in BYTE from September 
1977 thru November 1978. Ciarcia's Cir- 
cuit Cellar, Volume II presents articles 


Figure 6b: Pinout chart of the Motorola 6820 PIA used by the algorithm of figure 6a. from December 1978 thru June 1980. 
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Development Software 

For Texas Instruments 

TM990 Micro 
Modules 


Eyring Research Institute, Inc., 
authors of Tl's POWER BASIC® 
and UNIVERSITY BASIC®, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPRES® is a powerful multi-user, 
multi-tasking operating system 
designed for development, scien- 
tific and industrial applications. 


The PDOS/EXPRES™ system in- 
cludes: 


e 8k byte PDOS multi-tasking 
operating system 

e Advanced EXPRESS BASIC 
language interpreter 

e Stand alone run module sup- 
port 


PDOS supports up to 16 con- 
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or non- 
contiguous files can be simultane- 
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 


° Eyring Research Institute, Inc. 


Circle 29 on inquiry card. 


| be a powerful and versatile com- 
| bination. The true multi-user, 


| Tom Ochs 


“After having worked with 
PDOS and EXPRES for the past 
three months | have found them to 


multi-tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 
are being used simultaneously for 


| controlling laboratory apparatus | 
taking and reducing data. . . We | 


are enthused by the product. . .” 


Assistant Research Professor 
Desert Research Institute 


and extended memory capabilities 
of up to 256k bytes are handled by 
the operating system. Named files 
on 256 directory levels are easily 
accessible from EXPRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
I/O drivers are a simple extension 
to the PDOS file structure. 


The EXPRES BASIC interpreter 
uses advanced interpreting 
techniques which approach 
execution speeds of common 
threaded code compilers while 
maintaining the highly advantage- 


ous interactive approach to pro- 
gram development. Other fea- 
tures include: 


ө Multi-line recursive functions 
with local variables 

e Variable names of unlimited 
length 

® Reverse Polish pseudo-source 
token storage 


PDOS/EXPRES® is available for 
either an EPROM based system or 
a RAM based system. A handsome 
250 page Operator Reference 
Manual walks you through the 
features and use. All for an attrac- 
tive price of $1500.00*. 


Order your PDOS/EXPRES?* 
software from your nearest au- 
thorized Texas Instruments dis- 
tributor or contact Eyring Research 
Institute, Inc. for further informa- 
tion and a free color brochure. 
Write or call Eyring Research In- 
stitute, Inc., Software Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375-2434. 


*U.S. price, subject to 
change without notice 
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System Review 


The MicroAce Computer 


Delmar Searls, 1825 S Johnstone, Bartlesville OK 74003 


About the Author 

Delmar Searls is a professor of mathematics at Bartlesville Wesleyan 
College, Bartlesville, Oklahoma. His interest in microcomputers is а 
result of both professional and personal experience: he learned BASIC 
programming by using a PET microcomputer on the job; at home, he 
taught himself electronics, beginning with the basics, and continuing 
through digital electronics and microprocessors. His interest in the 
MicroAce was sparked by the remarkably low price. 


The MicroAce is a small, Z80-based microcomputer in 
kit form. When completed it measures 23.2 cm by 18.8 
cm by 4.1 cm (9% inches deep, 7% inches wide, and 1% 
inches high). [t features an integer BASIC іл ROM (read- 
only memory), touch-sensitive keyboard input, cassette 
I/O (input/output), and video output through an on- 
board UHF modulator. The video display consists of 24 
lines of 32 alphanumeric and graphics characters. 

The kit comes in two forms, depending on the amount 
of user-programmable memory purchased. For $149 (in- 


Memory 

4096 bytes of ROM 
1024 bytes of pro- 
grammable memory 


MicroAce (kit) 


Manufacturer 
MicroAce 

1348 E Edinger 
Santa Ana CA 92705 


Mass Storage 
Cassette tape recorder 


46 


(714) 547-2526 


Price 
$149 (with 1 K bytes 
of programmable 


memory) 


Dimensions 

23.2 cm by 18.8 cm by 
4.1 cm (99 inches by 
7% inches by 1% in- 
ches) 


Processor 
Z80, 8-bit 


System Clock 


Frequency 
3.25 MHz 
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supplied by user 


Other Features 
Touch-sensitive 
keyboard, RF- 
modulated output 
(UHF channel 35), 
display of 24 lines by 
32 characters 


Documentation 
Teach-yourself BASIC 
manual (67 pages) 


Audience 

Anyone who wants an 
inexpensive microcom- 
puter 


cluding shipping) you get a unit with 1 K bytes of pro- 
grammable memory, expandable to a maximum of 2 K 
bytes with the purchase of an upgrade kit for $29. You 
can save $9 by buying the second version of the kit for 
$169. 

Depending on the sources available, you can save even 
more by buying the 1 K-byte kit and purchasing the ex- 
tra components from local or mail retailers. You would 
need to buy three integrated-circuit sockets, two memory 
circuits, а 741,532 integrated circuit, and one capacitor. 

If my experience is typical, you can expect to wait 
about a month for your MicroAce to arrive if you mail 
your order; less if you order by phone. 


Construction 

The advertisement for the MicroAce (as it appeared in 
BYTE and in other magazines) states that you will receive 
a "teach-yourself BASIC manual" and that "a hardware 
manual is also included with every kit." This is not cor- 
rect. There is no hardware manual supplied with the kit, 
only the BASIC manual which includes a section entitled 
"Construction," preceding the first chapter. 

The assembly instructions are very general and, in my 
opinion, not quite sufficient for those who have no ex- 


Photo 1: The MicroAce kit as shipped. Starting at the bottom 
and moving clockwise around the main circuit board are: the 
discrete components, the integrated circuit sockets, the in- 
tegrated circuits themselves, voltage regulator, power supply, 
UHF modulator, antenna switch box, cable materials, and black 
plastic case. The 8- by 11Vi-inch instruction manual gives an in- 
dication of the size of this computer. 


perience in circuit-board kit construction. There are no 
guidelines for proper soldering techniques and no step- 
by-step instructions that are commonly found with kits 
from the larger kit manufacturers. 

Component values are written in a rather unusual 
notation. For example, a resistance of 470 ohms is written 
470R, 1000 ohms is written 1K0, 2200 ohms is written 
2K2, 47,000 ohms is written 47K, and 1,000,000 ohms is 
written 1MO. 

There is a logical pattern to the notation, but it is dif- 
ferent from that which is normally used. I suspect that the 
notation is British, since the MicroAce is essentially the 
kit version of the Sinclair ZX80, which is made in 
England. 

Another unusual practice is the frequent listing of 
capacitance in nanofarads rather than picofarads. While 
this notation may be unusual, it should not cause any real 
problem as color codes and identifying marks are also 
listed for the various components. 

The smaller components are packaged in plastic bags, 
while the larger items are packed loose (see photo 1). 
There were no missing parts, and, in fact, I received three 
extra resistors and one extra capacitor. There was a mo- 
ment of concern when I discovered that the parts list 
called for eleven diodes and only nine had been supplied. 
A close inspection of the circuit board, however, revealed 
that only nine were required. 


" 
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" 
LS 
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The circuit board is double sided with holes soldered 
through. Component locations are indicated by white 
outlines and white identification labels on the component 
side of the board (see photo 2). Component type and 
value is determined by cross-referencing the identifica- 
tion label (R2, C12, U8, etc) with the parts list. 

The actual assembly is straightforward and very easy, 
especially for those familiar with circuit-board projects. 
The construction notes suggest that components be 
soldered to the board in the following order: sockets for 
the integrated circuits, discrete components, cable 
sockets, voltage regulator, and the video modulator. 

Next, the integrated circuits can be installed. Be sure to 
follow the appropriate precautions when handling the 
MOS (metal-oxide semiconductor) devices, which in- 
clude the Z80, two programmable-memory chips, and 
the ROM circuit. At this point the unit can be tested for 
proper operation. The last stage in construction, follow- 
ing successful testing, is the installation of the unit in its 
case (see photo 3). 

The 1 K-byte version of the kit does not provide the 
sockets for three circuit locations. (These are supplied 
with the upgrade kit.) I suggest that anyone building this 
version use masking tape to identify these locations prior 
to construction. Otherwise, it would be easy to install a 
socket in one of these locations, only to come up short 
later on. Once a socket is soldered in, it is practically im- 
possible to remove. 

There are no instructions given for the preparation of 
the cables that will attach your television and cassette 
recorder. You are provided with about 10% feet of 
shielded cable, two phono plugs, and four mini-jacks. As 
simple as this task may appear, more instructions should 


MICROCOMPUTER Made m USA 


EIE 


аб Gham 


Sosban. 


Photo 2: Component side of the main circuit board. Note that 
component locations are clearly marked, and that the keyboard 
is an integral part of the printed-circuit board. Photo 3: Completed Micro Ace with cables. 
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eo PRINT "THIS LINE I$ 


CRUSE 
QUOTATION. MARKS | 


Photo 4: Sample program displayed on a standard color televi- 
sion set. The current program line is 180, as indicated by the 
reverse-video cursor. 


have been given to aid the inexperienced builder, 

The fastenings provided for attaching the circuit board 
to the lower half of the case, and for fastening the upper 
half of the case to the lower, are plastic devices referred 
to as “rivets.” In my opinion, these fasteners are inade- 
quate. In fact, the rivet at one circuit-board location was 
useless and kept popping out. To remedy the problem, 1 
used a Fine round file to enlarge the holes in the plastic 
case, and substituted small nuts and screws for the rivets. 
Plastic washers were used to prevent the circuit board 
from becoming marred. 

The keyboard appears to be built up with two layers. 
The bottom layer consists of the front one-third of the 
circuit board, while the second layer is laid on top and 
seems to be secured with some sort of adhesive. This is 
done by the manufacturer, not the kit-builder. 


Photo 5: Layout of the MicroAce keyboard. Note that each 
BASIC keyword is associated with a specific key. 


On my unit, this overlay was positioned slightly too 
far to the left, so that I had to press the right edge of the 
key, rather than the middle, to get a response to the 
keyboard entry. In addition, some keys require con- 
siderably more pressure than others. These factors, plus 
the fact that no audio or tactile feedback is given to in- 
dicate a successful keyboard entry, make the keyboard a 
little frustrating to use. 


Program Entry 

The output of the modulator is received on or near 
channel 35 on a regular television set. I used an RCA 
13-inch color set and had no trouble obtaining a good 
display. With the controls set for normal reception of 
comunercial broadcasts, the display appears as white 
characters on a gray background. If desired, white letters 
on an almost black background can be obtained by ad- 
justing the contrast and brightness controls (see photo 4). 

On power-up, the display is blank with the exception 
of a reverse-video "K" at the lower-left corner of the 
screen. Whenever this reverse K appears, a nonshifted 


THE 1981 SOFTWARE WRITER'S 
MARKET lists hundreds of firms 
who want software from independ- 
ents. 


They will buy rights to your software 
or market and distribute it for you. 


Includes service bureaus, consult- 
ing companies, mini/micro manufac- 
turers, publishers, computer stores, 
international/national market out- 
lets — Wang, Apple, HP, ADL, Dig- 
ital, Atari, CDC, MCAUTO ... 


free updates for two months 
with this ad. 


SOFTWARE ENTREPRENEURS WANTED 


Detailed writeups describe how they 
procure software from independ- 
ents, what kinds they want, payment 
EPA how they market, contract de- 
tails . . . 


Names, addresses, phone numbers 
of key industry contacts. 


The only market report of its kind 
specifically for independents and 
small software businesses. 


Call or write lo order! $45.00 per copy 
VISA/MASTERCHARGE ACCEPTED 
Include card no. and expiration date with orders. 


| KERN PUBLICATIONS • 190 Duck Hill Road е P. O. Box 1029 e Duxbury, MA 02332 e (617) 934-0445 
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Circle 30 on inquiry card. 


Circle 31 on inquiry card. ===} 


Heres the easy way to 
Write your own programs. 


Heathkit Self-Study Courses give you a complete 
command of computer language, so you can write 
the programs that do your specific tasks. 

TEE from four programming languages. 


m Sy, step-by-step learning 

You learn at your own pace, performing exercises on your 

computer and following a clearly written and illustrated text. 

Tests at the end of each unit assure your understanding before pro- 
ceeding to the next unit. In most courses your reading is reinforced 
by cassette tapes, so you see and hear, for more thorough learning. 


Hands-on programming exercises 
You learn by doing, not just reading. Special exercises guide you 
through the steps of designing and writing your own programs for 
your computer. Upon completion of the courses you'll be able to 
tailor existing programs to your specific needs, or write your own 
original programs from scratch. 


Recommended for college credit 

Many Heathkit Courses are now recommended for college credit 
by the American Council on Education. If you can't go back to 
college, now you can bring college home to you. 


| Free Heathkit Catalog 
| | Details and prices on the complete line of Heathkit Self-Study 
| Courses on computer and electronics subjects are in the new, 
free Heathkit Catalog. Send for yours today or pick one up 
at your nearby Heathkit Electronic Center. 


FOUR HEATHKIT PROGRAMMING COURSES 
BASIC": easiest-to-learn, hobbyist's language 
PASCAL": sophisticated, easy-to-use language 
COBOL": the businessman's language 
ASSEMBLY: very efficient, very precise language 
Coming soon: FORTRAN" and Microsoft" BASIC" 


Visit your 
Heathkit Store 


19 Write to Heath Co., 
Heathkit products 


KB Dem, 334 764, 

В Bonon Harbor, MI 4902 are displayed, 

In Canada, write Heath Co., sold and serviced at 62 Heathkit 
1480 Dundas Highway East, Electronic Centers in the U.S. 

Mississauga, Ontario, L4X 2R7. and Canada, See your telephone 

white pages for locations. 

In the U.S., Heathkit Electronic 

Centers are units of Veritechnology 

Electronics Corporation. 


Heathkit 


ED-159 


keyboard entry from the bottom three rows of keys (see 
photo 5) will result in a BASIC keyword being printed on 
the screen. 

Keywords (and thus the use of a reverse K) are BASIC 
commands which are stored in a single byte of memory 
but are spelled out on the screen, For a list of these 
keywords, as well as other BASIC commands and func- 
tions, see table 1. 

Nonshifted keyboard entries from the top row are 
printed as numeric characters for the line numbers (which 
must be between 1 and 9999, inclusive). As a line number 
is entered, the reverse K will shift to the right, one space 
at a time. As long as the reverse K is on the screen, any 
shifted-key input (other than an editing command) will 
result in a syntax error. Commands entered without a 
preceding line number are executed immediately in the 
"command mode." 

After entering a line number, press the key corre- 
sponding to the BASIC keyword with which your pro- 
gram line is to begin. Every program line must start with 
one of these keywords. For example, in some forms of 
BASIC, the LET keyword is optional, and "10 LET А=5” 
can be written "10 А==5”. This is not possible with the 
MicroAce. 

Following the entry of a keyword, the reverse K cursor 
changes to a reverse L, signifying that you are in the letter 
mode and that keyboard entries will be interpreted as 
regular alphanumeric or graphics characters. As you type 
in a program line, the system monitor checks for syntax 
errors after each character is entered. A line contains a 
syntax error if, in its present form, the line is incorrect or 
incomplete. Suppose you wish to enter the following line: 


SINGLE ` an ue: 


BOARD 


TECHNOLOGY Ж мор 


e 1.2 megabytes $3995. 
® 2.4 megabytes $4995. 
Suggested list price. 


A Z80A CPU combined with the CP/M® operating system 
opens new vistas to software availability for eight-bit 
micros. FORTRAN, COBOL, BASIC, APL, PL/1 and 
Pascal are available now to accommodate today's 
scientific, educational, sophisticated small business 
and personal system users. 


e 4MHz 280A CPU e color video text & graphics 
ә CP/M2 operating system — e sound generator 
e 64K 200ns main memory e 2-serial ports 
" Ф 
* 


2-parallel ports 
4-counter/timers 


6K 300ns video memory 
е B-inch dual floppy drives 


Quantity discounts are available. 
OEM inquiries are invited. Please contact: 


COLONIAL DATA SERVICES CORP. 
105SanfordSt., Hamden, Connecticut06514 
(203) 288-2524 EAST COAST . (415)957-9195 WEST COAST 


CPM is aregisleced trademark ol Digital Research, Inc. 
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20 PRINT "THE FINAL SUM 15 "; А 


The PRINT command is entered by pressing one key (the 
letter O) because the machine is in its keyword mode at 
the start of each new line. Immediately following the en- 
try of the first set of quotation marks, a reverse-video S 
(for syntax) appears to the right of the reverse-L program 
cursor. This does not indicate that an error has been 
made, but rather that the line is incomplete. As the literal 


Keyword Commands 


Keyboard Comments 
Abbreviation 
CLEAR Set all variables to zero 
CLS Clear the screen 
CONT Continue 
M Dimension (one-dimensional arrays) 


Cassette input 


Randomize 
REM Remark 
Return 


Cassette output 


String Functions 


Function Comments 
CHR$(N) Return character or keyword string corre- 
sponding to decimal code N. 
CODE(S) Return decimal code number of first 
character in string S 
STRAHA Convert the integer / Into its corresponding 
string representation. 
Т1 5) Delete the first character from string S. 
Other Functions 
Function Comments 
ABS(N) Return absolute value of N. 
PEEK(N) Return decimal value stored in memory at 
address N. 
USR(N) ста machine-language routine at address 
RND(N) Return a random number between 1 and N 
If N is positive. 
Logica) Functions 
Function Comments 
AND Check to see if two or more conditions are 
met simultaneously. 
OR Check to see whether any one of two or 
more conditions is mat. 
NOT The opposite of a stated condition is tested. 


(These logical functions have additional uses which cannot be 
detailed here.) 


Arithmetic Operations 


+ Addition 

—  Subtraciion 

* Multiplication 

i Division 

** Exponentiation {2**3 = 2*2*2 = 8) 


Table 1: Commands and functions available in MicroAce in- 
teger BASIC, with comments at selected points. The manual 
supplied with the kit provides a more detailed explanation. 
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Solution «só-lü-shün*n[ME,ir.MF.fr.L solution-l 
la: An answer to a problem. 


At last there's a microcomputer designed to solve 
our business' problems, not create new ones. 

fi delivery for close to three P ice the MicroDaSys 

Millie"is a proven hardware design that now comes 

with the fantastic SoftwareHows'" DBI Accounting 

Solutionware'Myou've seen advertised -- а $2500 

dollar value alone! This is one computer that's 

dx ds when you buy it, right down to the best 
applications software available. There are no 

"required opone. And we've got all the best 
features: 7-80, 64K, CP/M’, dual double density 8" 

floppies for 1MB on line storage, 82x24 CRT with 

special features, IBM format keyboard with numeric 

pad, NEC 55cps letter quay printer, S-100 bus. 

. Also, Millie is Experte by a nationwide ray. network 

and one of the best service contracts in the business. 

And Millie is price competitive with much smaller 

computers. W у settle for less than the best? Call 

OI MEM today tor flyers and manuals. You'll be glad 

you did. 


MicroDaSys, INC. 2811 Wilshire Blvd, Santa Monica, СА 90403 
(213) 829-6781 TWX: 910-321-2378 Ке 


16384 


SYSTEM VARIABLES 140) 
(ап: POINTERS} 


PROGRAM 


VARIABLES 


END OF VARIABLES {2} 


WORKING SPACE | 
DISPLAY FILE 


STACK 


Figure 1: Map of the programmable memory in the MicroAce 
computer. Fixed boundary addresses are given in decimal; the 
other boundaries are variable. Numbers in parentheses give the 
size of a fixed block in decímal bytes. 


15424 


1740? 


string is entered, the reverse LS moves to the right as a 
double cursor. When the second set of quotation marks is 
entered, the reverse S disappears because the line now has 
the correct syntax. 

Consider a second example. You wish to enter the line: 


125 LET 1214-1 
but inadvertently type: 
125 LET I+1=I 


This line would not be accepted because it contains a syn- 
tax error, The reverse S cursor would be located directly 
after the + symbol. 

Notice that in this case the reverse S does not follow 
the reverse L cursor, but remains at the point where the 
error occurred. In the case of multiple errors, the reverse 
S will always be located at the first error contained in the 
line. When this error is corrected, the reverse S moves to 
the second error, and so on. 

As indicated above, no line containing a syntax error 
will be accepted into a program. This guarantees that 
every line in your final program is complete and free of 
syntax errors. It does not, of course, prevent errors of 
logic. When a line is complete and correct, it can be 
entered into a program by pressing the NEWLINE 
key—the MicroAce equivalent of a RETURN key. 

As a line is entered into a program it is placed into 
memory in two places. First, it is placed into the program 
storage area, which begins at decimal address 16424. (See 
figure 1 for a simplified map of the programmable 
memory.) It is also relocated in the display-file section of 
memory so that it appears on the upper portion of the 
screen. 
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AVAILABLE ON KEYBOARD 
AND USING CHR$ 


AVAILABLE USING 
CHR$ ONLY 


п Жа 0 
So Нш Шы 


Em 
æ 


Figure 2: Graphics symbols available with the MicroAce. Note 
that the first ten symbols are addressable from the keyboard, 
while the second ten are their reverse-video images, available 
only through the use of the CHR$ function in BASIC. 


Recall that on power-up the reverse K was at the lower 
left and that line entry was done at the bottom of the 
screen. Ás new lines are entered they appear in numerical 
order. The most recently entered line is identified by a 
line cursor (a reverse video >), 

A line entered with a number between those of two 
previously entered lines is placed in the appropriate posi- 
tion on the display, and the line cursor is moved to its 
location. When the screen is full, the addition of new 
lines causes the program listing to scroll up, always leav- 
ing the most recently entered portion on the display. 

This method of using programmable memory for both 
program storage and display storage leads to problems. 
In some systems, the video-display memory is dedicated, 
meaning that an advertised 1 K bytes of programmable 
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Most small system users think all micro- 
omputers are created equal. And they're 
ight. If you want performance, convenience, 
styling, high technology and reliability (and 
«ho doesn't?) your micro usually has a price 
ag that looks more like a mini. It seems big 
lerformance always means big bucks. But 
vot so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 5'4" drives which boast nearly 
350,000 bytes of disk storage — expandable 
0 10 megabytes. А full БАК of dynamic 
3AM. A CP/M* Disk Operating System to 
nsure compatibility to literally hundreds of 
3pplication packages presently available. And, 
3 12" non-glare, 24 line by 80 column screen. 


"Taped Tiesto Оң esearch, Ух. 


You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 


remarkable microcomputers available anywhere. 


Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain [s certainly an 
exciting solution to the smal! computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per- 
formance without having to spend big bucks. 


TÆ INTERTEC 
ИЕ. DATA 

== SYSIEMS. 
(603) (96 0D TWX: BID BEETS 


memory are used for program storage only, and that ad- 
ditional memory is supplied for storing video data. 

With the MicroAce, the programmable memory avail- 
able to the user must perform both tasks. Thus, as pro- 
gram length increases, the area for displaying the pro- 
gram listing begins to shrink as less and less memory is 
available for display storage. As a result, the program 
line-entry “window” moves up from its bottom position 
on the screen, The advantage of this system is that when 
your line-entry window is near the top of the screen, you 
know you are close to filling the available program 
memory. The disadvantage is that shorter and shorter 
segments of a program can be listed at any one time. As 
you will see later, this dual use of memory causes similar 
difficulties when running a program. 

Another feature of the MicroAce is that there is no 
limit (other than available memory) to the length of a 
program line. Thus, a large section of text can be printed 
using a single PRINT command. This can save time and 
memory if properly used. 

A disadvantage of the system is that multiple 
statements on a single line are not allowed. For example: 


230 LET A25: LET B=9 
would have to be written as: 


230 LET A=5 
235 LET B=9 


In another example: 


Leverage User 
Environment Termed 


‘Unusually Friendly’ 


Advanced Human Engineering, Superior Documentation, 
Detailed Tutorials and Ongoing Support Are Cited 


Early reports from users of Leverage, the microcomputer -based infor- 
mation management system recently introduced by Urban Software Cor- 
poration, reveal a level of satisfaction rarely found among users of micro- 
computer applications programs. Several factors have been cited lo ex- 
plain this highly favorable response, including: 

* State of the art human engineering. Features like an extensive on-line 
manual directly accessible by the program, graphic menu selection and 
automatically programmed menus allow unparallelled ease of use. 

е Several easy lo follow tutorials demonstrate the capabilities of the 
system and provide an ideal vehicle for mastering its operation. 

* Clear, complete documentation includes a glossary, an index and 
numerous Lables and figures. 

ө Urban Software is firmly committed ta the ongoing support of 
Leverage. Many enhancements are planned, and a monthly newsletter 
will provide application notes, manual updates, bug reports and new prod- 
uct announcements. 

Leverage Program..... $185 

Manual Alone.......... $ 15 (Credited to subsequent program purchase) 
Leverage Newsletter...$ 10/year (First year included with purchase) 
For complete details on Leverage, call or write l'or a brochure. 
Leverage is a trademark of Urban Software Corporation. 


Urban Software Corporation 
19 West 34th Street е New York, NY 10001 • (212) 947-3811 
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200 INPUT A,B,C 
would have to be written as: 


200 INPUT A 
205 INPUT B 
210 INPUT C 


Program Editing 

As indicated earlier, new lines can be inserted 
anywhere in a program by entering them in the normal 
fashion. Entire lines can be deleted by entering the line 
number and pressing NEWLINE. If the line that is cur- 
rently displayed needs editing, the following procedure is 
used: the up and down arrows (shifted 7 and shifted 6, 
respectively) are used to locate the line cursor at the pro- 
per line; then EDIT (shifted NEWLINE) is pressed to copy 
the desired line in the program-entry window at the bot- 
tom of the screen. 

The left and right arrows (shifted 5 and shifted 8, 
respectively) are used to position the program cursor 
within the line. Deletions are made by placing the pro- 
gram cursor to the right of the desired character or 
keyword and pressing RUBOUT (shifted numeral 0). 

Insertions are made by merely typing in the correct 
character or keyword. The portion of the line to the right 
of the insertion shifts to the right to accommodate the in- 
serted text. You cannot over-type incorrect text; it must 
be deleted using the RUBOUT command. 

A line that is not presently on display can be edited in 
one of two ways. The up or down arrows can be used to 
scroll the program listing down or up on the display until 
the desired line appears, or the LIST command can be 
used instead. 

Normally, a LIST command will list the program start- 
ing with the line preceding the requested line, If, for ex- 
ample, the lines are numbered by tens, then a LIST 120 
will result in a listing that begins with line 110 and con- 
tinues as far as space and display memory permit. In 
either case, once the desired line is displayed on the 
screen, it can be edited as described above. 

MicroAce has one disconcerting feature that affects the 
entering and editing of programs. The microprocessor 
performs only one function or task at a time. Thus, it 
either handles keyboard input or controls the video 
display, and as a result, every key closure during pro- 
gram entry and editing causes the display to roll, This 
makes it difficult to use the editing arrows, as it is hard to 
follow a moving cursor on a rolling display. 


Running a Program 

A program is executed by entering the RUN keyword 
command followed by NEWLINE. During program ex- 
ecution, the display remains blank until a STOP or IN- 
PUT command is executed, a BREAK or an error occurs, 
or the program completes its run. At that point, the 
microprocessor is free to devote its attention to the video 
display. This means that a PRINT command in a pro- 
gram merely loads the data into the display memory for 
future use. It will not appear on the display until active 
execution of the program ceases. For this reason, 
animated graphics are not possible. 

As mentioned earlier, there are some problems related 
to running programs, because the available program- 
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Sweeten Your Apple ІІ" with the ES/F Mass Storage System 


THESE FACTS SPEAK FOR THEMSELVESI 
CASSETTE — ES/F  MINI-DISK Let's face К. Cassette players were not 


SPEED 60sec. 555 вас designed to store digital data and pro- 
E (10K Load) grams, That's why we designed a digital 
MEET P CAPACITY. 7100 125 103 Storage system using a continuous tape 
| E. (K bytes) (C-10) (75% APPLE р the Exatron Stringy / Floppy 
THE WAFER | 005 (Е5/Ғ) and the Wafer. There's no ex- 
| | RELIABILITY NO YES YES pensive interface to buy—the ES/F 
| | | ых comes ready to sweeten your Apple 11“. 
ad CL Т” Опсе your Apple П* is sweetened with 
! Fist unit WAF) iat 9500 399 ж үй ES/F . . . you won't find a juicier 


- - seor un aen ж. deal. We're so sure, that we offer an 
_ SECONDUNIT N/A $150 $500 ; eru 
A Actual Size О "uec COSTS 73206 sso seco” Unconditional 3O-cay'money-back 
Зы | | MEDIA COSTS 5300 $300 $5.00 guarantee and a one-year limited war- 
OPERATING NONE APPLE APPLE ranty. Over 5,000 owners have met 
SYSTEM 55 (5  thewafer... why don't you? 


EXATRON'S STRINGY /FLOPPY ... 


SPEED, CAPACITY AND RELIABILITY 
FOR ONLY $299.50 


CALL OUR HOTLINE "m, 
.. . (800)-538-8559 I 


IN CALIFORNIA, | 
CALL (408)-737-7111 


exatron 
181 Commercial Street 


SUPERBRAIN 
AND COMPUSTAR 
USERS’GROUP 


Your users’ group is here at last! We are Super * Star 
international, an independent, world-wide users’ group for 
Intertec Data Systems’ SUPERBRAIN™ and COMPUSTAR™ 
computers. 

Ош monthly magazine SUPER ж STAR will fulfill all your 
computing desires. When you join our group, you will enjoy 
the latest: technical information, tips for beginners, special 
business uses, equipment reviews, the Intertec story — 
the people, ideas, and machines behind your computer. In 
every issue you'll get a free program, industry news, and 
software reviews. 

Plus, we want your programs for our Software Supermarket, 
where all members can buy programs at affordable prices. 
We will investigate all the accessories you have always 
wanted, test them, and offer them for sale at reduced prices. 

With our group buying power we'll glve you discounts on 
commercial software. And that's not all. We'll find group 
rates for car rentals, hotels, gifts, and more. 

Super x Star International, with savings, service, and 
efficiency — we're here to win your heart. 


Yearly membership Гев is $50.00 U.S., $58.00 Canada, $74.00 Europe 
and So. America, $81.00 Australia. 

Your fee may be tex deductible; consult your accountant. 

Dealers are invited to contact us concerning a special dealer program. 
Sofiware houses, we are interested in your programs! Send checks with 
your nama and address, made aut to: 


SUPER*STAR 


SUPER * STAR INTERNATIONAL CORPORATION 
3722 Chestnut Place 
Denver, Colorado 80216 
(303) 623-7973 


Nal айат with Inlertec Data Systems. 
*Superbrain and Compusiar are tha trademarks af inisrisc Dala Systems. 
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mable memory is used for both program and display 
storage. Program memory is given priority, so if, for ex- 
ample, a PRINT command giving some instructions con- 
tains more characters than the available display memory 
can accommodate, the displayed message terminates at 
the point where display memory was filled, program ex- 
ecution stops, and an error message appears at the lower- 
left portion of the screen. 

This clearly limits the amount of displayable text that 
can be included in a program. In the worst possible situa- 
tion, where the entire screen is filled, 768 bytes of 
memory (32 X 24 —768) would be required for the 
display alone. Only 256 bytes remain in which to store 
system pointers, program lines, variables, and so on. 

Furthermore, the display will not scroll during pro- 
gram execution. If a PRINT command results in a line of 
text beyond line 24, program execution ceases and a dif- 
ferent error message is displayed. The PRINT and CLS 
(clear screen) commands must be used judiciously in 
order to avoid printing too many lines, on the one hand, 
and clearing text before it can be read, on the other. 


MicroAce Integer BASIC 

Integer BASIC is limited in its computational capa- 
bilities. All numbers used in computation must be in- 
tegers in the range — 32768 to 32767, inclusive. Results of 
arithmetic operations are truncated (ie: all fractions are 
dropped). Thus, 99 divided by 100 would come out 0, 
because the division normally yields a quotient of 0.99. 
But integer BASIC drops all fractions, leaving 0. 

Only the fundamental operations of addition, subtrac- 
tion, multiplication, division, and exponentiation (using 
positive integral exponents) are implemented, This is true 
not only for MicroAce integer BASIC, but for any form 
of integer BASIC. The purpose of integer BASIC is to 
provide the user with a high-level programming language 
in as little memory as possible. This should be kept in 
mind when evaluating the capabilities of an integer 
BASIC. 

While the features of MicroAce BASIC are given in 
table 1, a few points should be emphasized. Note that 
string manipulation, a feature not always included in in- 
teger BASIC, is possible. Also, a USR function is pro- 
vided which allows the user to run machine-language 
programs. | have not yet experimented with this feature, 
but should point out that the manual does not teach you 
any machine-language programming. It merely suggests 
that you write a monitor in BASIC to enter machine- 
rmm programs, and use the USR function to run 
them. 

The use of keywords was discussed earlier. This greatly 
simplifies program entry because entire commands are 
entered with a single keystroke. Memory is conserved 
because each keyword occupies only a single byte of 
memory. Any keyword command can appear in an ex- 
ecutable program line including LIST, LOAD, SAVE, 
RUN, and NEW. 

You have to be very careful with some of these com- 
mands. Program execution terminates following a LIST. 
The NEW command executed in a program, or in com- 
mand mode (executed directly from the keyboard), 
would wipe out everything in memory, including the pro- 
gram itself. The LOAD and SAVE commands would be 
of little value іп a program since the cassette recorder 
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THE SOLUTION STORE 


... Makes The Difference! 


MicroAge Computer Stores sell solutions to your professional, business 
and household-management problems, not just hardware. That's what 
makes the MicroAge difference! From systems integration to easy-to- 
understand application software, research and development fo warranty 
service and repair, systems consulting to training and installation. In all 


these, we offer the latest, most innovative approaches. That's why we are С OAMPUT | тоге 


the forerunners .. . the pioneers іп the microcomputer industry. 


But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money-saving idea. The difference that 
will keep you satisfied now and for years to come! 


9530 Viscount 2760-5 South Havana 2675 Mayfair Road 1490 W. Spring Valley Rd. 24 W. Camelback 

El Paso, Texas Aurora, Colorado Milwaukee, Wisconsin Richardson, Texas Phoenix, Arizona 

(945) 594-3349 (303) 696-6950 (414) 257-1100 (214) 234-5955 (502) 265-0065 

611 Rockville Pike 4707 Monroe Avenue 2065 El Camino Real West 83 South 10th Street Coming soon to: 

Rockville, Maryland — Rochester, New York Mountain View, California Minneapolis, Minnesota Houston, Texas 

(304) 762-7585 (716) 244-9000 (415) 964-7063 (612) 338-1777 сой Lake City, Utah 
St. Louis, Missouri 

5742 E. Broodway 1220 Melbourne Drive 2525 М. Scottsdale Road 4550-50 E. Cactus Indianapolis, Indiana 

Tucson, Arizona Ниг, Texas Scottsdale, Arizona Phoenix, Arizona 

(602) 790-8959 (817) 284-3413 (602) 944-8794 (602) 996-2910 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1424 


м 
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"Where Vision Becomes Reality" 


2594 Hamilton Road 
Columbus, Ohio 
(644) 868-1550 


Lincoln, Nebraska 
Wichita, Kansas 
Portland, Oregon 


HOBBYW/ORLD 
ELECTRONICS, INC. 


19511 Business Center Dr. * Dept. B4 


Northridge, CA 91324 


April Specials 
NEW Leedex Monitors 
Leedex 100G 


* Green phosphor 
for easy viewing 


е Hi-resolution 


Cat No. 2999 
$169" 


13" 
Color Monitor 


а Hi-Resolution 
* Full color 
* Low cost 


Cat No. 3000 
$399" 


Don't Miss Out... 


... On the other terrific buys іп the Hobby- 
world catalogue. Page after page of computer 
products for the Atari, Apple, TRS-80 and 
others. Our catalogue is FREE, so write or 
phone for your copy NOW! 


Toll Free: 
(800) 423-5387 


Local & Outside USA: 
(213) 886-9200 


Open Monday thru Friday: 10am-6pm 
Saturday: 9am-5pm 


We're changing our name to keep pace with the 
times! Look for our new name, HW Electronics, in our 
ads beginning in June, 198]. 
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would have to be turned on at just the right moment in 
order to complete the command execution. 

The MicroAce BASIC provides an error message 
whenever program execution ceases. The number of dif- 
ferent messages is limited, but remember that all program 
lines must have correct syntax before they are accepted 
into a program. The error messages are given in the for- 
mat c:nnn where c is an error code, and, in most cases, 
nnn is the last program line executed. Here are some ex- 
amples: 


0:400This could mean one of two things. Either the 
program has come to a successful end at line 400, 
or a BREAK was executed and line 400 would 
have been the next line executed in the program. 

§:40 This indicates that a PRINT command in line 40 
attempted to print beyond the twenty-fourth line 
on the display, which, as noted above, is not 
possible. 

4:40 This might indicate that a LET command was 
used when there was no more memory available 
for variables storage. (The error code indicates 
there is not enough memory to perform the given 
line.) 


The system of error messages, together with the syntax 
checking feature, make program debugging quite easy. 
This is definitely one of the strong points of MicroAce 
BASIC, 

One negative aspect of the MicroAce BASIC is the in- 
ability to halt program execution at an INPUT command. 
When executing an INPUT command, the BREAK key is, 
in effect, ignored. This is not that unusual as other com- 
puters exhibit the same property. However, any key en- 
try, including NEWLINE (and that is a bit unusual), that 
is not a valid response to the INPUT command results in 
the appearance of the reverse-video S syntax error cur- 
sor, which means that the response will not be accepted. 
It must be deleted using the RUBOUT command, and a 
correct response must be entered before program execu- 
tion resumes. 

I entered a relatively simple game program which in- 
volved locating a submarine within a three-dimensional 
region. The player is allowed seven trials, and must input 
three coordinates during each trial. Thus, a maximum of 
twenty-one INPUT commands will be executed, Unless a 
STOP command or an escape routine is included in the 
program (or you disconnect the power), there is no ob- 
vious way to terminate execution of the program until all 
twenty-one INPUTs are responded to properly. This 
could make debugging of highly interactive programs a 
time-consuming process. By the way, even though this 
program was quite short, the instructions for playing the 
game could not be displayed without overflowing the 
available display memory. Consequently, they had to be 
omitted from the program. 


Graphics 

There are twenty graphics symbols available, as shown 
in figure 2. Note that only ten are available from the 
keyboard. The remaining ten are reverse-video graphics 
available by using the CHR$ function. 

In fact, any alphanumeric character, graphics symbol, 
or keyword string can be printed using the CHR$ func- 
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NEVER GNDERSOLD! 


That's right, If you can find a lower price in this magazine for any of the items listed In this ad, we will reduce our price 
below our competitor's price. See each box below to determine how much EXTRA we will cut off of THEIR price If we're not 
lowest. Please consider the competitor's shipping charges, OUR SHIPPING IS FREE!* 
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FLOPPY DISKETTES 
& SUPPLIES 


If YOU CAN FIND A LOWER PRICE IN 

NY OF THESE 

СТ $.50 FROM R 

COMPETITOR'S PRICE, THAT'S OUR 
PRICE! 


Call For Quantity Discounts 


Vorbetim Diskettes (box of 10) 
5747 ADS25-01 soft 102718 . . А 
$47 MD577.01 quad soll, 10 ог 16. . 
B^ 2034. 1000 soli 
&" FD32- 1000 hard 
8" ЕО24.В000 double density soft ... 
8" FD32-8000 double density hard . 


Printwheels (specily style) 
Qum or Diablo 


$26.50 


Lehels 
414 "15/16" [S000 labels) 
Other sizes ond quantities = - 


Ribbons 
Diablo Hy Type | 
Diablo Hy Туре (1 
Qume Sprint! 
Centronics Zip Pack 
MANY OTHERS 


&636 Park Granada 
Calabasas, Ca. 91302 


Aipha 
Eua 
GrH 


For phone orders CALL: 


(213) 883-8594 


ЕЕ 


IF YOU САМ FIND А LOWER 
PRICE IN THIS MAGAZINE ON 
ANY OF THESE PRINTERS, 
DEDUCT $10 FROM OUR СОМ. 
PETITOR'S PRICE, THAT'S OUR 
PRICEI 
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SOFTWARE, MODEMS & 
TRS-80 HARDWARE 


ІР YOU CAN FIND A LOWER PRICE IN. THIS 
MAGAZINE ОМ ANY OF THESE ITEMS, 
DEDUCT 5% FROM OUR COMPETITOR'S 
PRICE, THAT'S OUR PRICE! 
SOFTWARE 
Microsoft 
Basic Compiler .....,..............8245 
Basic-60 e42292525435)9438244003kNHX "enti $319 
Ғогғав-80........................ $399 


ИРЕ быт е 
Marcre-BU ,...,....4.4.......». 
Pickles and Trout СР/М...,........... CALL 
ARE RUE REA SE ROO a CORRI 

ER 51 Bose RR 

ак S 

О eee ре 

Space Invadars 

Ou LIUC TOIT 

Head cleaning КИ 
MODEMS 


»h5 à HX-^ мла«газалдкай:.- 


Finrantastieqgqarnetrandgica 
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Micropolis 77 track ...... SUPER SALE 5399 
ООА ооо на е ЛЕ 


Matchless Drives CALL 


IF YOU CAN FIND A LOWER PRICE IN THIS MAGAZINE ON ANY OF THE 
ITEMS LISTED BELOW, DEDUCT 5% FROM OUR COMPETITOR'S PRICE, 
THAT'S OUR PRICE! (BUT IF YOU DON'T SEE IT, CALL FOR A PRICE—WE 


WILL BEAT EVERYBODY!) 


$-100 HARDWARE 


CALIFORNIA COMPUTER SYSTEMS: 
16K Static RAM (Model 2016C) $349 
32K Static RAM (Model 2032A) $599 
64K Dynamic RAM (Model 
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tion. Most characters can be printed in reverse-video as 
well. The BASIC manual provides a complete list of all 
available characters and strings, along with their decimal 
codes, The code is unique to MicroAce and thus not com- 
patible with standard computer codes. 

Since each character position on the 24 by 32 display is 
divided into four parts by the graphics symbols, a resolu- 
tion of 48 by 64 dots is possible. Remember though, that 
an extensive graphics display greatly limits the amount of 
memory available for program storage. 


Cassette Input and Output 

I had to try two tape recorders before I could suc- 
cessfully load a program from tape. The first recorder 1 
tried lacked a tone control and could not load a program, 
regardless of the volume setting. The second recorder had 
a tone control and loaded properly with the control set at 
maximum treble. 

The proper volume level seems to vary from tape to 
tape, even when they are made by the same company. 
Before saving a program, the program name is recorded 
on the tape by voice. 

A cable is attached between the microphone output of 
the computer and the microphone input of the recorder. 
The recorder is placed in its record mode and the SAVE 
command is entered followed by NEWLINE. The televi- 
sion screen goes blank for about five seconds, followed 
by a jumpy display of horizontal white lines. This in- 
dicates that the data is being output to the recorder. 
When the display returns to normal, the save is complete. 

Loading a program involves a similar series of steps. In 
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The exchange library of The CP/M9 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors, assemblers, languages, games, 
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in full source code. 
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1651 Third Avenue, New York, NY. 10028. 
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"The complete catalog of CPMUG is avallable for $4 
prepaid to the U.S. Canada and Mexico. ST) prepaid 
to all other countries. 


® CP/M is a registered ademark of Digitol Research. The CP/M 
Users Group is not atfilioted with Digital Research. 
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this case, however, you cannot be certain that the pro- 
gram is being input until the screen resumes its normal 
display, giving a listing of the tail end of the successfully 
loaded program. 

If, after a reasonable interval of time, the display does 
not return to normal, the BREAK key may be used to 
reset the computer. Occasionally, you may have to 
disconnect the power momentarily to recover from an 
unsuccessful load. Once the proper volume setting is 
found, however, loading can be done quite reliably. 


The Teach-Y ourself Manual 

The manual supplied with the MicroAce, entitled The 
Teach- Yourself BASIC Manual, is shown in photo 1. The 
title may be slightly misleading. It brings to mind a 
tutorial text complete with exercises for the reader, but it 
is not that kind of text. It merely introduces the BASIC 
commands, one at a time, illustrating their proper use 
and perhaps some typical applications. 

At the same time, the processes of program entry, pro- 
gram editing, and program execution are taught, Token 
coverage is given to the art of programming, but in all 
fairness it might be unreasonable to expect a more de- 
tailed explanation. As an introduction to the use and syn- 
tax of fundamental BASIC commands, the manual is 
quite adequate. 

While typing errors (or misprints) are inevitable, I do 
think that special care should be given to printing sample 
programs. One program in the manual has two lines 
which read "GO TO 7000” when the program contains 
no line numbered 7000. Those two lines should have read 
“GO TO 1000". As written, the sample program would 
not run successfully. 


Other Considerations 

I believe that any product's value is partially deter- 
mined by the manufacturer's willingness to respond to 
the consumer's request for aid or assistance, Nine weeks 
prior to the writing of this review, I sent a letter to 
MicroAce requesting answers to specific questions related 
to the MicroAce and to future plans for upgrading and 
expansion, That letter was never answered. This, to me, 
indicates a lack of interest in serving the customer. 

At the same time that the letter was sent to MicroAce, 
a similar letter was sent to Sinclair Research Limited, the 
company that markets the Sinclair ZX80, (The MicroAce 
is essentially a kit version of Sinclair's machine and is 
manufactured under a license from Sinclair Research 
Limited.) 

Sinclairs response to my letter left many questions 
unanswered (especially in regard to future plans), but 
they did say that the MicroAce operates in the same man- 
ner as the ZX80. Consequently, the comments made in 
this review concerning the operation of the MicroAce 
would apply to the Sinclair ZX80 as well. 

I was also told by Sinclair that while the unit operates 
like the ZX80, it is not identical to it, and that peripherals 
marketed for the ZX80 might not work with the Micro- 
Ace, They did not elaborate, and, as noted above, Micro- 
Ace had no comment at all. 


Conclusions 
The MicroAce kit is a very inexpensive introduction to 
the world of microcomputers. Kit construction is easy 
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Suddenly Radio Shacks New 
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New Extended Color BASIC. Here's an advanced TRS-80 
Color Computer that includes a 16K ROM Extended BASIC 
with advanced graphics, eight brilliant colors, and sound, for 
an unprecedented low price! You can draw fine lines, circles, 
rectangles, boxes and more with easy-to-use one-line com- 
mands. Four graphic modes with two color sets allow up to 
49,152 programmable screen points (pixels). There are 255 
separate tones for music or sound effects. All this on a 16K 
RAM machine (including video memory) loaded with the 
dynamic features a serious programmer demands. You get 
a 32x16 screen, multi-character variable names (two signifi- 
cant), editing, tracing, user-definable keys, 255-character 
string arrays, floating point 9-digit accuracy, and even 
machine language routines. 


Priced at Only $599, the TRS-80 Extended Color BASIC 
Computer is useful, entertaining and educational. Yet using 
it can be as simple as plugging in one of Radio Shack's 
instant-loading Program Paks. Come in and see what's 
already available. The computer attaches to your TV, or our 
own $399 TRS-80 Color Video Receiver. For just $24.95, 
you can add a pair of joysticks which add flexibility to games 
and video displays. A built-in serial interface lets you attach 
a printer or a modem. A tutorial Color BASIC instruction 
manual is included, of course. 


More Good News. Extended Color BASIC is also available as 
an upgrade kit ($99) for the 4K Color Computer (16K RAM 


required — $119). There's а modest installation charge for 


each kit 
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New TRS-80 VIDEOTEX Software (with the modem shown 
below) offers Color Computer owners quick, affordable 
access to many kinds of information and data services. For 
example, our exclusive agreement with CompuServe’ 
Information Service gets you local, national and international 
news, weather and sports from 11 area newspapers and the 
Associated Press News Service; information on over 32,000 
stocks and bonds; an educational reference service; enter- 
tainment news and reviews; nationwide Electronic Mail with 
other users; and much more! You'll also access Dow Jones 
Information Services for Wall Street news, stock quotes and 
more. 


Only $29.95 Buys You VIDEOTEX Software including a free 
hour on both CompuServe and Dow Jones, plus operators 
manuals. Come see the new TRS-80 Color Computer, its 
programs and accessories, at one of our 6000 outlets today! 


enough that beginners can tackle the project with con- 
fidence, assuming that they learn correct soldering 
techniques. 

Proper soldering is so crucial to success that I would 
advise those with no experience to purchase Heathkit's 
soldering course. This course is part of Heathkit's con- 
tinuing education program, and costs $15.95 plus ship- 
ping. While I have not seen this particular course, [ am 
sure, based on my experience with their other products, 
that it would be worthwhile. For further information, 
write to Heath Company, Benton Harbor MI 49022. 

MicroAce BASIC contains several nice features, The 
use of keyword commands simplifies program entry and 
reduces the amount of memory required for program 
storage. Because line syntax is checked before the line is 
entered into a program, fewer programming errors can 
occur. This feature is especially useful for those just 
learning how to use BASIC. 

The machine's compact size and light weight make 
storage and transportation very easy. The unit is simple 
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to attach to a home television set, and the cassette input 
and output operations are reliable, once the proper set- 
tings are found. 

The largest drawback is the severely limited amount of 
programmable memory. This disadvantage is most ap- 
parent when you try to write any but the shortest pro- 
grams utilizing a significant amount of video display. I 
would strongly encourage any prospective buyer to pur- 
chase the 2 K-byte version of the MicroAce. Another 
drawback is that the screen is blank during active pro- 
gram execution, This limits the types of possible graphic 
displays, and can be somewhat annoying. 

If you recognize the limitations of the machine and 
don't expect too much, then I think you can buy the 
MicroAce kit with confidence. It is most appropriate for 
someone who wants an inexpensive unit as a teaching 
tool in order to learn the fundamentals of BASIC pro- 
gramming. It might also appeal to hobbyists who want to 
"tinker around" with microcomputers but don't want to 
risk their more expensive equipment, № 
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The TeleVideo model 950 detachable keyboard CHT 
Terminal has 11 special function keys—22 functions 
with the shift key—that can readily be programmed to 


Tailor this smart CRT terminal to your 


your requirements using 256 bytes of on-board RAM. 
You needn't stop there. You can change keys, key 
functions, even keyboard locations. And the 950's micro- 
rocessor based design means vou can customize the 
ао for vour system. 
Of course the 350 has premium TeleVideo perfor- 
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Digital Minicassette Controller 


The microcomputer-system design- 
er has had a difficult time finding 
low-cost storage devices. Frequently, 
the choices have been limited to either 
standard Phillips audio cassettes or 
floppy disks. Although these are 
relatively inexpensive storage media, 
the transport mechanisms, or drives, 
are not. In addition to the transport, 
a controller and data formatter is re- 
quired to interface the transport to 
the microcomputer system. The con- 
troller may either be a dedicated LSI 
(large-scale integration) device or be 


James Kahn 
2284 Ellena Dr 
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e M  — É'güm i 
Commonly used mass- 
storage mechanisms 
and associated con- 
trollers are often quite 
expensive. 


built up discretely from SSI (small- 
scale integration) logic consisting of 
TTL (transistor-transistor logic) gates 
and flip-flops. 


Photo 1: The author's minicassette system includes an Intel iSBC 80/30 single-board 
computer and a Braemar CM-600 Mini-Dek transport. 
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There is now another choice 
besides the floppy disk and the 
Phillips cassette: the digital mini- 
cassette. Not only is the storage 
medium inexpensive, so is the 
transport (about $140, versus $400 
for a floppy-disk drive). As a bonus, 
the transport is extremely compact 
(only 23 cubic inches) and requires lit- 
tle power (1 watt). This makes it 
suitable for a wide range of low-end 
applications ranging from experimen- 
tal systems to data logging for test in- 
strumentation, 

There is one problem with designs 
using a minicassette: controlling it. 
There are several choices for the 
transport controller. One choice is to 
design a controller of discrete SSI 
logic, Although this choice will pro- 
vide good performance, it requires a 
handful of discrete components. The 
SSI controller will use much circuit- 
board space, compromising the ad- 
vantage of a compact transport. A 
better design would use a minimal 
number of components and take ad- 
vantage of current LSI technology. 

One such controller-design solu- 
tion is to use the Intel 8255A Pro- 
grammable Peripheral Interface IC 
(integrated circuit) to interface the 
transport to a microcomputer system. 
Although this design provides a sim- 
ple solution to the problem, the pro- 
cessor would be burdened with pro- 
viding the low-level control needed 
by the transport, in addition to sup- 
porting its normal real-time I/O (in- 
put/output) tasks. Examples of these 
low-level tasks are transport start-up, 
data formatting, and transport shut- 
down. 

There is, however, a better LSI 
solution available: distribute the 
system intelligence from the micro- 
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The best news since CPM... 
customizable full screen editing 


As a serious computer user you spend much of 
your time editing, whether it be for program development 
or word processing. Make the best use of your time with 
the help of VEDIT, an exceptionally fast and easy to use full 
screen editor. VEDIT is a highly refined and proven editor 
which is easy enough for novices to learn and use. Yet its 
unequalled set of features also makes it the choice of 
computer professionals. And because VEDIT is user 
customizable, it adapts to your keyboard, hardware, 
applications and preferences. 

In VEDIT, the screen continuously displays the 
region of the file being edited, a status line and cursor. 
Changes are rnade by first moving the cursor to the text 
you wish to change. You can then overtype, insert any 
amount of new text or hit a function key. These changes 
are immediately reflected on the screen and become the 
changes to the file. 

VEDIT has the features you need, including 
searching, file handling, text move and macros, plus it has 
many special features. Like an GNDO' key which undoes 
the changes you mistakenly made to a screen line. And a 
mode which allows a programmer to enter all text in lower 
case and let VEDIT convert the labels, opcodes and 
operands, but not the comments, to upper case. The 
screen writing is almost instantaneous on a mernory 
mapped display or can use your CRT terminal's editing 
capabilities. Disk access is very fast too, and VEDIT uses 
less than 12K of memory. The extensive 70 page, clearly 
written manual has sections for both the beginning and 
experienced user. 


Totally User Customizable 


Included is a setup program which allows you to 
easily customize many parameters in VEDIT, including 


the keyboard layout for all cursor and function keys, 
screen size (up to 70 lines, 200 columns), default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 
‘patches’, but simply prompts you to press a key or enter a 
parameter. 

The CRT version supports all terminals by allowing 
you to select during setup which terminal VEDIT will run 
on, Features such as line insert and delete, reverse scroll 
and reverse video are used on 'smart' terminals. Special 
function keys on terminals such as the H19, Televideo 
920C and IBM 3101, and keyboards producing 8 bit 
codes or escape sequences are also supported. 


New Features and Support 


The new release includes disk write error recovery, 
indent and undent keys for structured programming, and 
the ability to insert a specified line range of another file at 
the cursor position. Versions for MP/M*and the Apple ПІР 
SoftCard* аге now also available. 


Олеге 
Specify the CRT version, your video board or 
microcomputer, the 8080/7280 or 780 code version, and 
disk forrnat required. 


Standard Package: Disk and manual................. $110 
Manual: Price refunded with software purchase. ........ 15 
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CP/M and MP/M are registered trademarks of Digital 
Research, Inc. Apple Il is a registered trademark of Apple 
Computer, Inc. SoftCard is a trademark of Microsoft. 
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processor to its peripheral devices by 
using an intelligent peripheral con- 
troller to carry the burden of low- 
level peripheral interface re- 
quirements. The processor now inter- 
faces at a higher level, issuing the ap- 
propriate command to the controller 
and transferring the data to and from 
the controller in response to its 1/O 
requests. 

The controller provides a buffer 
between the processor and the 
transport. For example, the cassette 
transport expects data in a serial for- 
mat, while the microprocessor is 
designed for handling data in either 
8-bit words or 16-bit words. The con- 
troller performs data conversion from 
serial to parallel and buffers the data. 
This buffering is necessary to com- 
pensate for the I/O-service latency 
caused by other time-critical tasks 
handled by the microprocessor (ie: 
the data is held until the computer 
can devote itself to the controller). As 
a direct result, the system's work load 
is reduced, allowing it to utilize this 
savings in time to support other 
tasks, yielding a higher-performance 
microprocessor system. 

Applying this to the minicassette 
design, we look through the available 
literature for dedicated single-device 
cassette controllers. Unfortunately, 
there are no devices of this caliber for 
minicassettes, There is, however, 
another solution: use the Intel UPI-41 
Universal Peripheral Interface (UPI) 
integrated circuit, Two versions are 
available; we can use one of them, the 
8741A, and design software, custom- 
izing it to control the minicassette 
transport. 

The 8741A, shown in figure 1, is a 
complete, single-chip microcomputer 
containing 1024 bytes of EPROM 
(erasable programmable read-only 
memory), 64 bytes of programmable 
memory, 18 programmable I/O lines 
(providing a direct interface to the 
peripheral device), and a timer/event 
counter with an 8-bit prescaler for 
real-time I/O. In addition, it contains 
a complete slave-microprocessor bus 
interface, including both interrupt 
and direct-memory-access capabili- 
ties. A pin- and function-compatible 
factory-mask ROM (ie: programmed 
only at the factory) version of the 
UPI-41, the 8041A, is also available. 

The 8243 I/O-port expander com- 
pletes the system and interfaces 
directly to the I/O port of either of 
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Figure 1: Internal block diagram of the 8741A/8041A Universal Peripheral Interface. 
I/O lines can be programmed as inputs or outputs; 8041A control-program memory 
must be factory programmed; 8741А memory is user-programmed. 


the two slave microcomputers. Each 
8243 provides 16 programmable, 
bidirectional I/O lines. 

Using the 8741A allows the design- 
er to develop a custom peripheral in- 
terface for particular I/O problems. 
These devices have found applica- 
tions in such diverse areas as 
character-printer control, data en- 
cryption, keyboard control, and in- 
telligent displays. Developing an 
8741A design is straightforward. The 


designer develops a control algorithm 
using the UPI-41A cross assembler 
and programs the on-board EPROM 
of the 8741A. Testing may be ac- 
complished using either an ICE-41A 
in-circuit emulator or the single-step 
mode of the 8741A. 


The Hardware 

The complete microcomputer 
system is shown in photo 1, including 
the CM-600 minicassette transport. 


The microcomputer system for this 
design consists of an Intel iSBC 80/30 
single-board computer. [t supports an 
B085A microprocessor, 8 K bytes of 
EPROM, and 16 K bytes of program- 
mable memory. In addition to an 
8255A parallel interface and an 
8251A serial interface, it contains a 
Multibus system bus connector 
allowing expansion beyond the 
board's local resources. Incidentally, 
there is an 8741A socket built into the 
board as well. 

Let us examine the microcomputer- 
to-8741A hardware interface. The 
computer sees the 8741A as three 
registers іп Из I/O address space: the 
data register, the command register, 
and the status register. The decoding 
of these registers is shown in figure 2. 
Within the 8741A, both the data and 
commands are written into the same 
physical register, the Data Bus Buffer 
Input register (DBBIN). The state of 
the register-select input, Ao, deter- 
mines whether a command or data 
has been written (А, =0 for data). АП 
output to the microprocessor is read 
from the Data Bus Buffer Output 
register (DBBOUT). 

The status register is composed of 4 
software-programmable bits and 4 
reserved bits reflecting the state of the 
8741A slave microcomputer (see 
figure 3 on page 78). The Input Buffer 
Full (IBF) bit and Output Buffer Full 
(OBF) bit reflect the state of the 
DBBIN and DBBOUT registers, 
respectively. Flag 0 (Fy) and Flag 1 (F,) 
can be set and complemented via the 


LET YOUR APPLE SEE THE WORLD! 


The DS-65 Digisector® is a random access video digitizer 
which converts a ТУ camera's output into digital infor- 
mation the Apple can process. it features 256 X 256 


NEW SOFTWARE FOR THE 05-65 IS NOW AVAILABLE 
ON DISK! 


i om 


resolution with up to 64 levels of grey scale. | 
Scanning sequences are user programmable. 

On-board software in EPROM is provided for 4 Т | 
displaying digitized images on the Hi-Res 


screen. 


Use the 05-85 for: Precision Security Systems 
* Computer Portraiture * Robotics % Fast to 
Slow Scan Conversion е Moving Target indi- 


cators е Reading UPC codes, schematics, musi- 


cal scores and paper tape * 


DS-65 Price: $349.95 
FSII Camera Price: $299.00 
Combination Price: $599.00 


МУО [PIKES ро. BOX 1110 DELMAR, CA92014 714-942-2400 


АСО) 
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— Portrait System Software: This program includes 

| captions and a credit line, reverse printing for 
T-shirt application and the option to save por- 
traits on disk. 


— Picture Scanner: Provides a variety of differ- 
ent dithering algorythms for compressing the 
digitized image into the Hi-Res screen. 


Write or cali for more information! 


GIVE YOUR APPLE THE GIFT OF SIGHT! 


Master Charge / Visa Accepted 
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The Micromodem ІІ data communications system 
and the Apple ІІ“ computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple ІІ and another Apple Il, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem ІІ has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple І! 
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem I! consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem II, ROM firmware and the serial interface. 
The board plugs directly into the Apple Il providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem 11 to operate іп any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 


Ihe Per 


ect Fit 


The other part of the Micromodem Il datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple II to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

The Micromodem I! is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as well as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple II's capabilities by 
outfitting it with the sophisticated Micromodem ll data 
communications system? The Micromodem ll is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 


(Фнауез 


Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East, Norcross, Georgra 30092 (404) 449-8791 
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™ Micromodem 11 is а Irademurk of Hayes Microcomputer Products, Inc. 
* Apple il № a registered trademark of Appla Computer Inc. 
The Micromodem (1 can also be used with the Bell & Howell computer. 


Hayos Microcomputer Products, Inc. 


microcounpler 
т 


UH TS Furschs 


internal software, The remaining 4 
bits are used to indicate the status of 
the transport. 

The TTL-compatible I/O lines of 
the 8741A provide an uncomplicated 
interface to the CM-600 Mini-Dek 
minicassette transport (Mini-Dek is a 
registered trademark of Braemar 
Computer Devices Inc). The I/O lines 
can be divided into three groups: 
motor control, data control, and 
cassette status. These I/O port lines 
are shown in the 8741A interface 
schematic in figure 4 on page 78. The 
motor-group controls are go/stop, 
fast/slow, and forward/reverse. The 
data controls are read/write, data-in, 
and data-out. The remaining group of 
outputs reflects the CM-600's status: 
clear leader, cassette present, file pro- 
tected, and cassette side. 

The Braemar CM-600 Mini-Dek 
transport is representative of digital 
minicassette transports, The 
transport is compact, requiring only 3 
by 3 by 2% inches for mounting. It 
has a single read/write head and uses 
only one drive motor. Operating 
from a 5 V supply, it has modest 
power-supply requirements, needing 
only 200 mA during a read or write. 


Introducing... 


MINI-FLE 


Designed Specifically 


Tape speeds are 3 ips (inches per sec- 
ond) during read/write, 5 ips for fast 
Forward, and 15 ips during rewind. 
Calculating the data-transfer rate 
based on the read/write speed and the 
maximum recording density of 800 
bpi (bits per inch) yields a maximum 
data-transfer rate of 2400 bps (bits 
per second). A more useful represen- 
tation illustrating the significance of 
this number is obtained by inverting 
it. This yields the bit-cell period: 416 
ps. This control requirement is easily 
met by the 8741A, its timer having a 
minimum resolution of 80 ps, If finer 
resolution were required, software- 
timing loops would have to be used. 
The maximum resolution is limited to 
the instruction-cycle time of the 
8741A, 2.5 us, necessary for transfer 
rates of 8000 bps. 


Recording Format 

Since the CM-600 does not provide 
any data formatting, the 8741A must 
perform this additional low-level 


task. A multitude of encoding tech- 
niques are available from which the 
user may choose [ie: NRZ1 (Non- 
return to Zero, change if 1), Phase, 
GCR (Group Code Recording)]. For 


to Protect 5” Diskettes 


MA 


72 April 1981 © BYTE Publications Inc 


he [pu vote 


Meritor of The 
Advance Access 
Diskette 
Protection Family 


For Further Information 
CALL TOLL FREE 


800-323-3412 


ADVANCE ACCESS GROUP 


2200 S. Main St., Lombard, № 60148 312-629-5800 
“Manufacturers of Information Processing Supplies” 
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this application, a  "self-clocking" 
phase-encoding scheme similar to 
that used in floppy disks was selected. 
Phase encoding provides easy en- 
coding and decoding of the serial 
data, embedding the timing informa- 
tion and data bits together in the 
recorded bit cells on the tape. This is 
an effective means of compensating 
for speed variations of the drive. 
Reading the data is accomplished by 
using the clocking information of the 
bit cell to synchronize the sampling of 
the data bit coming from the 
transport. 

Figure 5 on page 78 illustrates this 
encoding technique as applied to the 
hexadecimal character 3A (all 
characters referenced in this article 
are hexadecimal), Notice that each bit 
cell begins with a transition to a logic 
level opposite the level of the preced- 
ing bit-cell level. Decoding the data is 
simply a matter of starting a timer on 
this "clocking" transition of the cell, 
waiting 3/4 of a bit-cell period, and 
determining whether a mid-cell tran- 
sition occurred. Cells with no mid- 
cell transitions are Os; cells with tran- 
sitions are 1s. Besides the encoding 

Text continued on page 80 


8741A 


STATUS 
REGISTER 


DATA 


BUS 
INPUT REGISTER 


DATA BUS 
OUTPUT REGISTER 


C$ RO WR Ag REGISTER 

0 0 1 0 рввоит 

0 0 1 1 STATUS 

0 1 0 0 DBBIN {DATA} 

0 1 0 1 DBBiN LCOMMAND) 
i и % ж МОМЕ 


Figure 2: 8741А system-bus interface and 
register decoding as seen by the host pro- 
cessor, 
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MORE MEMORY. LESS MONEY. 


Compare Morrow Designs DISCUS" 
M26" hard disk systems 
to any system available 
for 5-100 or Cromemco 
machines. First, compare 
features. Then, com- 
pare cost per mega- 
byte. The M26 works 
out to under $200 a 
megabyte. And the M10 is 
about half the cost of com- 
peting systems. 


COMPLETE SUBSYSTEMS. 


Both the M10 (8"), and the M26 
(14"), are delivered complete with 


disk controller, cables, fan, power sup- \ 


ply, cabinet and CP/M? operating 
system. It's your choice: 10 Mb 8" 
at $3,695 or 26 Mb 14" at $4,995. 
That's single unit. Quantity prices are 
available. 


BUILD TO FOUR DRIVES. 


104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 


$-100, CROMEMCO 
AND NORTH STAR? 


The M26 and M10 are sealed-media 
hard disk drives. Both S-100 controllers 
incorporate intelligence to super- 

vise all data transfers through four ИО 
ports (command, 2 status and data). 
Transfers between drives and control- 
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 
...materially increasing system through 


put. Sectors are individually Pl d 


write-protectable for multi- — 4 
use environments. North — 
Star or Cromemco? # 

Call Micro Mike's, 


Amarillo, TX, 
(806) 372-3633 , > 
for the software > 


package that allows 
the M26and M10 to run 
on North Star DOS. MICAH of 


First compare quali 
Then compare cost. 


Morrow Designs' 10 megabyte 
hard disk system: $3,695. 


Morrow Designs' 
26 megabyte 
hard disk system: 
. $4,995. 


> *CP/M is а trademark of Digital Research Corp. 
*Cromemco is а trademark of Cromernco. Inc. 
“North Star is а trademark of North Star Computers, Inc. 


Ж” Sausalito, CA, (415) 332-4449, 
offers a CP/M expanded to full 
Cromemco CDOS compatibility. 


AND NOW, MULT-I/O;" 


Mult-I/O is an ИО controller that allows 
multi-terminal and multi-purpose 

use of S-100 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Fully program- 
таре interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 

and tested. 


MAKE HARD COMPARISONS. 


You'll find that Morrow Designs hard 
disk systems offer the best price/ 
performance ratios available for S-100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Meed infor- 
mation fast? Call us at (415) 524-2101. 

Look to Morrow 

for answers. 


MORROW DESIGNS 


5221 Central Avenue 
Richmond, CA 94804 


«©те 


computers 


SYSTEMS 


, APPLE 1 PLUS 16М..........................- 1049 
APPLE Il PLUS 48K (APPLE Memory)... ... ... 1189 | 
APPLE Il STANDARD MODELS.,.............. ‚ CALL 
These are the newest models with FCC type 
approval to prevent RF interference. 

. DISK И DRIVE G СОМТПОЦЕВ............... .. 529 
This model includes DOS 3.3 16 sector 
DISK || DRIVE ONLY (АБО-ОМ)............... . 445 
CHALLENGER АР by OHIO SCIENTIFIC......... .. 699 
CAPMF (MINI FLOPPY SYSTEM)... ........ ... 1599 
CP We eur cee en cuba yo eee 449 
SARGON II (DISK OR CASSETTE) eee > № . 35 
FIG FORTH (DISK ОМДҮ)......................... 69 

. PMC-80 THE Т05-80 WORKALIKE ............ . 629 


16K LEVEL Ii W/PROGRAM RECORDER 

CALL OR WRITE FOR MORE INFORMATION 

.EXIDY SEBEERER |!.......................... CALL 
AVAILABLE IN 16K, 32K G 48K MODELS 


| = 5-100 EXPANSION UNIT... s see 375 
WORD PROCESSING PAC...... .. viri xo: ten 
p RI NTE RS DEVELOPMENT РАС........ ............. 2... 89 
ANADEX DP-9500 WI2K DUFFER.. jars ААМ B00 10K., a «s 
- Mg долы a 25... и 810 DISK ОМУЕ......................... WW 
E E ME an EAE Iren Yd 410 PROGRAM ЋЕСОЋРЕЋ......................... 69 
C. ITOH STARWRITER 25 CPS.. ... 1750 850 INTERFACE MODULE 175 
С. ITOH STARWRITER 45 Ср5...... ......... 2450 a шынааны | 
% CONNORS 703... eese 825 
EPSON МХ-70 ХУ/ЛАРНІС5.................... 449 
р. EPSON МХ-80 132 соі....................... . 620 
PAPER TIGER 105-445 W/DOT PLOT. 749 
C. PAPER TIGER 105-460 W/DOT PLOT... 1195 
PAPER TIGER ID5-560 W/DOT PLOT... 1495 
D. СОМЕ SPRINT 5/45..... Мек та 2550 
SILENTYPE W/INTERFACE . . 549 


| b. 


А. AMDEX/LEEDEX VIDEO-100 12" BGW..., ....... 139 
NACH, SO'U'GOLOR ,......................... 389 
В. NEC 12" P31 GREEN РНОӨРНЕП,............... CALL 
PANACOLOR 10" СОМЗЯ.................... 5 
SANYO 9" ВОМ................. Werte. veer ‚ 179 
E. SANYO 12" ШҰМ.............................. 255 


| SHOPPING MAIL ORDER? CALL US TODA YI 


We probably have who yourte looking for in stock ot an incredible pace. Cur compony 8 on outhordred dealer for sales and service for Apple Computer 


| мол and Омо Scienufic If you receive о defectwe product from us we will сероіг or replace (at ош option) any 
will repair otl Apple Computer products, in or out of waranty. whether it was purchosed fram us or another dealer. (Call for more detalls) 

PHONE ORDERS IN CALIFORNIA, ALASKA. HAWAII G FOREIGN (744)696-6086 

SHIPPING INFORMATION OR DACKORDERS PLEASE CALL (7 14)696-0260 

SERVICE CENTER AND FOR TECHNICAL INFORMATION (7 14)460-6502 
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product in warranty. Our Senoce Center | 
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We honor these cords 
Order Dept. 
Open Every Day 
9 a.m, - 6 p.m. 
ETT. 


TOLL FREE ORDER LINE 


600-85 


APPLE HARDWARE 


TOP FIVE SELLERS 


APPLE SOFTWARE 


APPLE COMPUTER INC. 


LANGUAGE SYSTEM W/PASCAL....425 t ати a ET > 
SILENTYPE PRINTER W/INTERFACE. 549 | tax planner 0 90 
HAYES MICROMODEM 1l......... 319 | E МАМ. ei 65 
м . 45 
VIDEX VIDEOTERM 80 wigraphics. 935 DOW JONES PORTFOLIO EVALUATOR 45 
Z-80 MICROSOFT CARD ......... 299 DOW JONES NEWS G QUOTES REPORTER . 85 
APPLE FORTRAN ‚.... " КЕРЕКТІ 
APPLE COMPUTER INC. APPLE PILOT _, | 129 
DISK И DRIVE ONLY... ..... 2122, 445 DOS 3.3 UPGRADE one | 49 
INTEGER OR APPLESOFT Il FIRMWARE CARD. 2. 799 MUSIC THEORY.. .. .. _  .45 
GRAPHICS TADLET ..., v sali 649 THE CASHIER Retail Mngmnt б іб. |. | 199 
PARALLEL PANIER ИПЕЙҒАСЕ CARD. .--.... ---.-- 499 Ж THE CONTROLLER Сеп. Dus 96... 519 
COMMUNICATIONS INTERFACE CARD .. .. . 2. 185 | 
SMARTERM 80 COLUMN VIDEO CARD. 335 — MISC APPLICATIONS PACKAGES Dux 
MOUNTAIN COMPUTER INC. DESKTOP PLAN W . — | О 169 
MUSIC SYSTEM (16 Voices). TT ids . ,. 479 E. ү, MANAGMENT DMS . 85 
AID + D/A INTERFACE, 20.2... 949 
PARE ORI CHRIS eh EASYWRITER WORD PROCESSOR 225 
оем "е kh ——_ EASYMOVER MAIL SYSTEM 225 
len * Bc WM enm EASYMAILER LETTER WRITER | 225 
CLOCKICALENDAR CARD 2.22.2222, ........ . 239 
ASCII EXPRESS. — 7 65 
SUPERTALKER 5D-200. . .. .. мама 249 
MICROSOFT FORTRAN . | К 185 
ROMPLUS + CARD аи ‚ 135 ч 
ROMWRIER CARD... .. ‚ 4% ME МСЛОЗОЕТ BASIC COMPILER. | $75 
CALIFORNIA COMPUTER SYSTEMS SUPER TEXT И | 139 
CLOCK/CALENDAR MODULE 555% ... 109 PROGRAMMA APPLE PIE  . 149 
СРВ IEEE-488 САВО.......... . ... .-.. 299 THE LANDLORD Apt Mngrmnt pockage 649 
ASYNCHRONOUS SERIAL INTERFACE CARD — .... 429 | 
PEACHTREE BUSINESS SOFTWARE | _ САЦ 
CENTRONICS PARALLEL INTERFACE CARD. . .... 99 Lc ED ARPR Нана сә 
акани ON dign. TURIN. Please coll APPLEDUG ASSEM/DISASSWEDITOR = ` 75 
MISC. APPLE HARDWARE 3-D GRAPHICS Dy Dill Budge 53 
bari re eni ы te | Ье bis 
АВТ NUMERIC KEYPAD (old or new kybrd).. =. 115 
ADT GAR CODE READER WAND,........... ‚ 479 TOP TEN GAMES 
ALF 3 VOICE MUSIC CARD. .. те rr 229 APPLE GALAXIAN. ( | 23 
ALF 9 VOICE MUSIC CARD. eus ee 169 FLIGHT SIMULATOR, . . . es B 
ALPHA SYNTAURI KEYBOARD SYSTEM. . .. . 1399 THE WIZARD AND THE PRINCESS. ............... 32 
DIT 3 FULL VIEW 80 CARD. ..,............ 449 COSMOS MISSION (SPACE INVADERS) . 3.  ... ‚24 
CAT NOVATION ACOUSTIC MODEM ww .. .. 2 69 SARGON 11 CHESS. ....... lanes 32 
CORVUS 10MB HARD DISK. .... . . САШ HAES FOOTBALL, ocean eec À 
LAZER LOWER CASE PLUS аи . 50 COMPUTER СУАПТЕВВАСК.... _.... .. 99 
MICRO-SCI DISK DRIVES, ... . . ( . CALL ADVENTURE BY MICROSOFT. ..... . 2 2.27 
PAYMAR LOWER CASE (old or new kybrd). ; ‚ 55 PHANTOMS FIVE.. ...... | | vl 39 
RADCOM AMATEUR RADIO INTERFACE CARD. ‚. 189 REVERSAL (OTHELLO). ... ......... Ln 2224 
SPEECHLINK 2000 HEURISTICS . унше. тали 229 
SSM AIO SERIAL/PARALLEL CARD A isis 
SUP-R-TERMINAL 80 COL, CARD.......... IE CALL OR WRITE 
SVA ё INCH FLOPPY DISK CONTROLLER. . . . 4 
VERSAWRITER DIGITIZER РАО........ ..... (0. 229 FOR A COMPLETE 
VIDEX KEYDOARD ENHANCER... .. , . 115 


SOFTW ARE LIST 


We stock much more than listed. 


ORDERING INFORMATION Phone Oides invited. uang VISA MASTERCARD AMERICAN EXPRESS. DINERS CLUDO CARTE BLANCHE or Dank wire tromfer Credit 
cords wibjec! со зегесе chorge 2% for VISA б МС 55 for AE DC b CD Moi Orden may send cect cord account. number iude eapranon dote) 
cashes Or certibed check money oder of perono check (allow 10 days ro ceol Peme iude О telephone number wih all orders Formugn orders Cexcludino 
Mubrgry POs odd 10% іш stepping of funds mus be m US dalas Stepping  handhng ond imuronce м US add 3% imewmum $400) Сома 
rewdens add 6% soles tox We accept CODs under $500 OEMs lInittuuors 6 Corporations please send lo! waten quataran Ali equpmen s subject to 
росе change ond ocvalobilty without noice All oles. » new and complete with monufocture: лотосу iusuolly 90 дау) We cannot guoronmee 
rnerchontipbibty of ary orioducts We yip most odes within 2 da 
WE ARE A MEMDER OF THE DETTER DUSINESS DUREAU AND THE CHAMDER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: | 

CONSUMER COMPUTERS MAIL ORDER 6314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041 
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| column graphics printer. 
| $1695 


10 DAY FREE R STURN 
<% 


CENTRONICS PRINTERS 
The incredible Model 737. The 
to letter qualily print 


CompuMAart offers becnutiful pos 
| quality with NEC Spinwriter 
лав. Both KSR and RO versions 


give unsurpassed hard copy out 
put CALL 


NEW FROM INTEGRAL DATA— ~ 
THE IDS 560 PRINTER 132 


| IDS 445. Priced lower 


than Ihe 440 and equipped The 80—151 51895. SALE! $1795. 


The 820 (Ro) Package— 
| e узы {шү посао 445 Includes machine-mounted 
w/o graphics $795. paper tray and cable. A com- 
pressed рпг! option and device 
IDS 450 $1295 forms control are slandard lea- 


The 4005 — у=. ш | ше ЖО КАРУ Package— 
spondence quality pnn 

Includes full ASCI Keyboard plus 
resolution graphics capabi all ot ihe features of the RO 


pt print justiticati 


| Dysan Diskettes —Single side, 
Single density, Hard or Soft Seclor 

$5. өс. 

Memorex 34015—5 '4 discs 

ГА wilh hub ring tor Арріе 


Memory Integrated Circuits— 
Call lor qty. discounts when 
| ordering over 50 units. 
Motorola 4116 (200 Мапоѕесопа 
. Plastic) $4.50 ea. 
Fairchild 2114 (Standard Power, 
Plastic) 5450 ea 


Super Selling Terminals 
| We have the following Lear 
Siegler Terminals in stock at 
prices too low to print—Call for 
quoles 
ADM—3A Indus 
mes tcrvorite 
dumb lerminal 
for some very 
smart reasons 
| ADM—JA + 


| NEW trom Lear cC. 
Seger САШ № 3t 


is ihe new 
| Intermediate Terminal 
| from Lear Siegler. Call for details 


We have the following best- 
selling Hazeltine terminals in 
сг at prices much 1oo low to 


(410, 1420), 1500, 1520, 1552) 
Call COMPUMART Now for our 
lowest pnces ever. 


IMPORTANT ORDERING INFORMATION All orders musl include 4% 
shipping and handling Mass residents add 5% scales lax. Michigan 
residents 4% lor sales lox Phones open пот 830 a.m. to 700 рт. 
Mon-Fri LOO am Io 400 pm Sat Р.О accepted trom Dun & 
Bradstreet rated compeaníes—shipmoen! contingen! upon teceipt ol 


COMPUMARTs Microtlex 65 Sys- 
| tem for your AIM Includes 
Adapter Buffer Module w/4-slol 
module stack 8K RAM module. 
bk PROM/ROM module, . 
chronous communications 
face. and Power Supply $1299 
| Call or write for our complete 
Містойех 65 brochure 


closest thi 
for under $1000. 
737-1 (Parallel Interíace)—$899. 


-- 


NEW IN STOCK; Тһе РМС-8О. The 
new computer thats soltware 
compatible with Ihe TRS-8O. 


ACCESSORIES FOR РМС--8О 
EXP-IOO 54100 Bus Expander 
|. Disk, Printer RS232 ИО 
| S32K 5100 Bus 22K RAM Board 


100 $ 
САР? Cable 2” long ribbon 


Omni Printers 


| Accessories (Enhancemenl 


| Transparency Kit): pem (Plot. 
Visit our giant 


ANN ARBOR 


COMPUMART stocks the com- 
plete line of MATROX PRODUCTS. 
Call lor specs. 


COMPUMART now ойе: the 
ENTIRE DEC 151-0 PRODUCT LINE. 
Call for prices & delivery. | 


NOVATION CAT"? 
ACOUSTIC MODEM | 
Answer Originate, ЗОО Baud. Bell 
Ю8, Low Protile Design. $179.00 
NEW! D-CAT 


| Direct Coupler from Novation 
| $199. 


12250 North Main Street 
Ann Arbor. Michigan 


l| SPECS. 
| HPAIC Calculator . 
Memory Modules. For storing 
programs or up fo 2000 lines о! 

program memory 95. 


"Extra Smart Card Reader. 
Records programs and data 
EO onlo blank magcards 


SPECIALS— ATARI ВОО Personal 


| Supply. TV 


The Printer. Upper and Lower 
case. High resolution plot 
ting. Portable таш 


VISIT US AT THE NCC '81 
BOOTH 1623 


SEND FOR OUR 
FREE CATALOG 


NEW SUPER 41-C Systems with 

Quad RAMS built. (Maximum 

memory on-board leaves slots 

lication Pacs and 

herak The HP 4IC-C$325.00 
СС Plus Card Reader 


HP 4IC-C Plus Card 

Reader & Рлпіег $845 OO 
Quad RAMS for the 41-7 
(Equivalent to four 
| Memory Modules 


PERIPHERALS 
Alan а Program Recorder 
$89.95 


EXCLUSIVE from COMPUMART! 
al Otfer. Zenith Color 
ideo Monitor tor 5379! 


| (SIOO off with purchase) 569995 
NEW Dual Disk double попи 


Ey 


NEW FROM SANYO- Four Gregi 
Monitors at Low COMPUMAPT 
Prices Sanyos new line of CRT 
data display monitors are 
designed for the display ot 
aiphanumeric or graphic data. 


9"Sanyo Monitor $169. 
l2"*Sanyo Monitor $289. 
12 “Sanyo Monitor with green 


13* Sanyo Color Dispkry Monitor 
$495. 


825 Printer (Centronics "n 


| NEW! Light Pens $7495 
NEW! Visicak for Аі $199.00 


| 3O81 Any educational institution 
| tecerve an Alan 400 computer 


ROCKWELL AIM 65 
Our AIM system includes 4K AIM 


with BASIC interpretor assembler. 


Power Supply, Cassette recorder 


& Enclosure 19 
АК АЛМ45 


PLAS High Level ge 
Paper ior the AIM AIM (tol) $250 | 
Rockwell's 4-slot 


Motherboard (sale) $175. 
Fourth for Rockwell АМ 65 5175. 


HP-85—Hewlett-Packard's Рег. 
sonal Computer for Industry. This 
extremely portable computer 
lectures extended BASIC to solve 
your problems quickly and ейі 
ciently along wiih an advanced 
graphics sysiem lo enhance 
communication 


НР-85 ACCESSORIES— We сапу 
ie Peripherals (Disk Drives io 
hics Plotters) Enhancements 
C Trai General Statis- 
tics Financial Decision, Math. Lin: 
ear Programming $95 eda.) HP-85 


ROMs, ROM drawer. Overhead 


ler Pens Tape Cartridges) Inter 
face Modules (HP-IB Interlace, 
НРАВ Interconnect Cables Senal 
(RS-232C) Interface Module) 

We can gel your every HP 
peripheral made for the HP-85 


VISICALC PLUS FOR НР-85 Every- 
ihing you ever wanted trom Visi- 
calc plus plotting. $200. 


HPA VIRGO Has (he same com- 
puting power as the НРВ5 with 
oul the added cosi of lape drive 

and printer, tor use with disc 
drives and optional pnnter 
otter accessories 
FOR COMPLETE DETAILS & 


COMPUMART exclusive ATARI 


Computer System—Comes with 
80O operators Manual 16К Rany 
Memory module. Ок ROM 
Operating System Power, * 


Alan 810 Disk Drive 


$1499.95 


995 ОО 
[25232 Interface w/Cable $249.95 


Educators Take Note. Alon has 
extended its 3 lor 2 dec! until & 


that buys two Atan ЮО will 


дісесікіеіу FREE Call our sales 
зәрі for complete dekik 


signed purchase order Sale prices valid for month оі magazine 
date only—all pnces subject to change wilhoul notice. Our Ann 
Arbor retail sore is open LOO am 107200 pm Tues-Frt, 10-00 am 
to 500 pm Saturdays 


APPLE П 
We carry the most complete 
inventory of Apple computers 

| репрһегав, and software. CALL! 

| Our Best Selling Apple System: 
Save over $250 on ош mos pop 
шат Apple System System 
includes a 48K Apple IL Apple 
Disk. DOS33, & Controller, and а 
Pup R Mod RF Modulator. 


| NEW trom Apple for the Apple 


DOS 33 Convert disks to l5 sector 
format for 23% more slorage and 
faster access $60. 


NEW tor the Apple П 
From MicroSoft 


HARDWARE ACCESSORIES FOR 


Slenype Pnnler м/х асе $635 
орет und Generator (mono) 
(stereo) 


$259 
ht Pen $249 
X-IO Controller (plugs into раа. 
die port) $49 
Mountain Compu! түүн 
sion accessories for your Poo 


Apple Expansion Chassis $650 
ROM Writer $175 


From VIDEX!— Video Term. 
ВО Col х 24 line. 7 x 9 Matrix plug 
in compatible board for the 
Apple II Price $325 without 
aphics EPROM. Wilh graphics 


M $350 
SSM Serial & Parallel Apple 
$225 


4 ; іпітоі--1О System 
Card Reader from Mountain Super Talker $209 interlace 
COMPUMART Sale Price: "1895. enel $1195.00 | The Music Syslem 545 | ABTsNumencKeyPlan $10 


Caliorma Microcomputer 
Keyboard $195 


$280 Apple Ш is in stock—CALL! 


Hi-Res Dump tor 460 Printer from 


SOFTWARE FROM APPLE 
the Compuler Station $49.95 


Apple Plot The perlect graphic 

complement for Visicalc. $70 
Dow Jones News & Quotes 595 
Adventure (Uses 48K) $35 
DOS Tool Kit $75 
Apple Fortran $200 
| Tax Planner $120 


Clock Calendar 
15 Channel A © D Converter 
$350 d 


C а $ ik Back! 
ommodore Strikes Back: 
CompuMar carries Ihe entire Commodore line ot computers. 


peripherals, and accessories— call our sales кисе today for 
complete pices and specs 


The mmm d — қалан 
Word Processing ——— 
Get crisp. lelter quality outpul 
and ease ol operation thats 
| unsurpassed This system 
| includes а Commodore 8032 32K 
CPU. a 4O4O Dual Disk. a C.Iloh 
мег and X/face, and Word 
го 4 Plus (all cables included) 
Call tor авіаіѕ and low prices 
List 55685 COMPUMART $4995. 


A complete system including а 
Dual Disk Dnve Tractor Prinler 
and an 8O column 32K CPU tor 
under $4000 No intericices | Educators Take Notell Commo 
needed Cables included | dore has extended its 3 for 2 deal 
CompuMart $3635 | unti 630-81 


Now accessories from 
Commodore for Commodore 
| Массе $199 

Word Pro 4 $299 

O2 Ihe Inforrnahon Wizard $395 
Wordcratt во $395 

Tax Preparation Planner $495 
Dow Jones Porttoho Manage: 
ment System 6149 

Personal Tax Calculator $69 
PASCAL Developmen! Package 


Assembler eas 
Fackage $99 


$ 
$49.95 


Miscellaneous Apple II 
ccessorie 


A = 

Easy Writer (8D col need a 
Videx) 

| Easy Mover $49 
Easy Mailer 


Complete Word 
Processing $ystem 
for Under $ 5,000! 


COMPUMART has been serving the Call us for more information on products, 
computer needs of industry since 1971. exe TE Бы E N aD 
We stock, for immediate shipment, only phones are open Monaay 
those products from the finest micro-computer "ida 7.00 p.m. and Saturday ПОО a.m. to 
manufacturers. porn. 


We have a staff of highly knowledgeable 
sales people waiting to hear from you, 
and to help. 


And any product, except software, can 
be retumed within 10 days for a full retund— 
even if you just change your mind 

We also honor all manufacturers’ 


Because service is what мете 
warranties. Our expert technicians will all about. 
service any product we sell that cannot 


be better, or faster. serviced by the marr 


в Cables 800-343-5504 


In Mass. Call 617-491-2700 
T SYSLEM 


Ves napi A COMPUMART 


65 BENT STREET, DEPT. 115, Р.О. BOX 568 
CAMBRIDGE, MA O2139 
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The joy of music — 
without years of practice! 
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P iru dl 
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ip” | 


ALF offers the very finest in music 
hardware and software for the 
Apple? II. You can enter your own 
songs from sheet music and play 
them back very easily — our de- 
tailed manual shows you how, step 
by step. And there's a growing 
library of preprogrammed songs 
available too — now over 115 songs 
on 7 "albums", priced under $15 
each. ALF's highly acclaimed music 
software has many features found 
on no other Apple music product — 
and no customer has ever reported a 
"bug" or error. 


Whether you pick our exciting 
9-voice MC1 music card at just 
$195, or our gourmet 3-voice MC16 
card at $245, you'll get ALF's top- 
quality hardware that's famous for 
reliability and clean sound (we've 
been designing computer-controlled 
musical instruments since 1975). 


So see your Apple dealer today, and 
be sure to specify ALF music cards 
for the best performance. When 
you've seen ALF'Ss total music 
package, youll know why some 
music cards are more equal than 
others! 


Please mention this magazine when 
requesting information from: 


ALF Products Inc. 
1448 Estes Denver, CO 80215 (303) 234-0871 


Apple is a trademark of Apple Computer Inc, 


EAR TRAINING 


Four programs (pitch discrimination, 
interval recognition, chord recognition, 
and scale recognition) for the ALF MC16 
music card (described above) are 
available on disk (or cassette). Under 
$50 for the set, see your local Apple 
dealer. 

For more information wrile: 

A LF Products Inc. 


1448 Estes Denver, CO 80215 
(303) 234-0871 
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STATUS REGISTER 


OBF - OUTPUT BUFFER FULL 
IBF - INPUT BUFFER FULL 
Fo - FLAG 0 [USER DEFINED) 
Fy - FLAG 1 {USER DEFINED! 
ORIVE ACTIVE 

FILE PROTECT 

CASSETTE PRESENT 

BUSY 


Figure 3: Definitions of the status-register bits; Flag 0 and Flag I may be controlled by 
the user via the internal software. 


MOTOR POWER 
LOGIC POWER 


DATA - OUT 


>| DATA - IN 


»IFORWARD /REVERSE 


SYSTEM BUS 


MFAST/SLOW 

READ/ WRITE 

CLEAR LEADER 

FILE PROTECT 
CASSETTE PRESENCE 
POWER GND 

SIGNAL GND 
CHASSIS GND 


Figure 4: The interface between the CM-600 Mini-Dek, the 8741A, and the host system. 


CLOCKING TRANSITION 


қ еді” „е Ren, 


— LOGIC LEVEL 1 


a-— нән шын ЛЕШЕ хин анша кән жән пе 
= тшш тыт анна жәна анна Ac тшш тшш A с=т 


— LOGIC LEVEL 0 


0 0 1 1 1 0 1 0 


Figure 5: The hexadecimal character 3A phase-encoded. This is the algorithm used with 
the minicassette controller. Ё is not the logic level of a bit cell that determines its value, 
but the presence or absence of a mid-cell transition. 


In this age of runaway inflation... 
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Inexpensive input to your computer 


The HIPAD™ digitizer can be used for both converting graphic information into 
digita! values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data Into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm} active area. In the "stream mode" a contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS-232C and parallel interfaces 
and has its own built-in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
lal may be input by simply resetting the origin. 


Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered using the multi-faceted HIPAD'M digitizer. Its capabilities and 
low price make the UL listed HIPAD™ а naturai selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. !t's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 


Use it with Apple II™ , TRS-80 Level 11 тм, PET ™ or other 
popular computers 

The HIPAD's'M built-in RS-232C and parallel 8 bit interfaces make it all 
possible. (For Apple Il order DT-11A4, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01". 
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For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753. 
(512)837-2820. For rush literatura requests, outside Texas сай toll free 1-800-531-5205. For technical 
information ask for operator #5. in Europe contact Houston Instrument, Aochesteriaan 6, 8240 Gistel, 
Belgium. Teiephone 059/27- 74-45, 


TM HIPAD 1% a trademark of Houston Instrument IO uU: ПГТ еп! 
3 я TAS-80 ıs a trademark of Tandy Corporation 
Available with optional display. APPLE 15 a trademark ol m Computer Inc GRAPHICS DIVISION OF 


PET i$ a trademark of Commodore Business Machines. inc BAUS С H Са LO I в т 


А Circle 53 for literature 
U.S. Suggested retail price Circle 54 to have representative call 


Text continued from page 72: 

scheme, the data format is also up to 
the user. The 8741A reads and writes 
blocks of variable length with an 8-bit 
checksum for error detection 
automatically appended. An option is 
to use the 8741A to check for errors 
by generating a CRC (cyclic redun- 
dancy check) code instead of a 
checksum, as in the CRC-16 error 
code used for floppy disks. 

A block starts with a Sync 
character (hexadecimal AA), fol- 
lowed by the data (up to 64 K bytes), 
which is in turn followed by the 
checksum byte and trailing Sync 


character. Blocks of data are 
separated by an IRG (inter-record 
gap). The IRG is such a length that 
the transport can stop and start 
within an IRG. The CM-600 drive 
specification calls for a worst-case 
start or stop time of 150 ms. À 
450 ms IRG was selected for the 
8741A to allow plenty of margin for 
both controlling the transport (ie: 
starting and stopping) and detecting 
an IRG during the SKIP operation. 


The 8741A Controller Software 
The goal of the software design for 
this application was to make the UPI- 


SHORTEN THE JOURNEY TO KNOWLEDGE. 


SAMS 
COMPUTER 
PRIMERS 


The popular Sams series of Computer 
Primers provide a working knowledge of 
computers without being dry and com- 
plex. The Primer Books guide you through 
the subject at an easy pace. Your jour- 
ney to understanding is short, exciting, 
and fun, The Sams Primers offer good 
graphics . . . à good balance of 
аса... an upbeat, positive style .., 
and gre organized so that you can read 
them straight through like a novel. 


CP/M™ PRIMER, by Mitch Waite and 
Stephen Murtha. A non-technical discus- 
sion of CP/M disk operating systems for 
8080 опа Z-80-based microcomputers. 
No. 24794. $44.95. 

PASCAL PRIMER À complete guide to the 
hoHest new language in computers by 
Mitch Waite and David Fox. 

No. 21793, $16.95. 


ЖЫН Мана e M e u a a D a U, НӘН НЬ БНН НА a S NM m M Ы. 


Мені То: Howard WW. Sams & Co. inc. 
яз 


Save 10% on Orders of 520 or More! Quantily 
CPM Primer No 21791 511 95 __ 
PASCAL Primer No 21793 $1695 __ 
Compuier Graphics Prener No 21650 $1295 _ — 
Microcomputer Primer No 21653 511 95 | — 
BASIC Programming Ритин No 21586 $1095 —__ 


Amount of order $ 

Deduct 10% if order is 520 of more $ _ 

Add local sales tax where applicable § — 1— 
Shipping & handling cosis $2.00 

Total omount of order $ 
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COMPUTER GRAPHICS PRIMER An easy- 
to-understand guide to creating draw- 
ings, plons, maps, and schematics on a 
computer monitor. By Mitch Waite. 

No. 21550. $12.95. 

MICROCOMPUTER PRIMER (Second Edi- 
Поп) Up-to-date facts on popular mic- 
rocomputers. Don't buy à computer 
witout reading this book by Mitch Waite 
опа Michael Pardee. Мо. 21653. $1195. 
BASIC PROGRAMMING PRIMER A valuable 
guide to BASIC, today's most widely used 
microcomputer language. By Mitch 
Waite and Michael Pardee. 

No. 21586. $10.95. 


Sams Books. 
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41А microcomputer into an in- 
telligent cassette-control processor. 
The host microprocessor (8085A, 
8080А, 8088, etc) issues a high-level 
command such as READ or WRITE 
to the 8741A, which accepts the com- 
mand and performs the requested 
operation. Upon completion, it 
returns a result code notifying the mi- 
croprocessor of the outcome (ер: 
Good-Completion, Sync Error, etc). 
Table 1 on page 92 lists the high-level 
command and result codes for the 
functions performed by the 
minicassette controller. 

The internal 8741A software can be 
roughly divided into the various com- 
mand functions. At the top of the 
hierarchy is the command recognizer. 
Its job is to get a command from the 


WRITE 


GET CNTLSB/ 
CNTMSB 


ERROR EXIT 


ІЛ» 


INITIALIZE 
VARIABLES AND 
START TIMER 


<> 
<> 


YES 


ERROR EXIT 
START TRANSPORT 


YES 


WRITE IRG ANO 
STOP TRANSPORT 


EXIT 


Figure 6: Flowchart of the WRITE com- 
mand sequence. 


Konan presents Hard Disk 
Control, Tape Control, and 
Serial I/O Boards for S-IOO 
computers. 


Konan, known throughout the industry for its 
leading. innovative, guaranteed controllers 
for S-IOO systems, does it again. Now, it offers 
you more of the expanded capabilities you 
want 


Take your pick to suit your needs. There's 
the SMC-IOO'M storage module (SMD or CDC 
9760 interface) hard disk controller. There's 
the HARDTAPE™ subsystem which offers 
Winchester hard disk control with tape 
back up. Or maybe you could use Konan's 
new KNX-5OO, software compatible with 
the AM-5OO*", tor IO megabyte fixed/ 
removable media hard disks. The "DAVID" 
is Konan's new error-correcting intelligent 
disk controller for 5 1/4" and 8" Winchester 
hard disk drives. And the "ENHANCER" is an 
intelligent reel-to-reel] tape controller with 
high speed printer port for spooling, offline 
sorts, copies, etc. Watch for new controllers 
coming soon! 


New power at your fingertips. 


Also, Konan introduces OCTOPORT™ and 
OMNIPORT™.-two new serial I/O boards. 
OCTOPORT™, the 8-port board, offers a read 
time clock and full interrupt control. And the 
ló port OMNIPORT™ offers you an efficient. 
economical board where more than 8 ports 
are needed. 


With these and other quality products, 
Konan shows again that when it comes to 
S-IOO systems, it is definitely in control. (And 
all at attractive ОЕМ. and dealer prices.) 


Call Konans toll-free order line: 
800-528-4563. 


Or write to. Konan Corporation 
1448 North 27th Avenue 
Phoenix, AZ 85009 
TWX/TELEX 910951552 


"Alpha Micro AM-5OO 1s а Tademark ot Alpha Micro Systems. 


ІМ CONTROL. SMC-1OO. HARD TAPE KNX-5CO. OCTOPORT. and OMNIPORT 
are trademarks oi Konan Corporation 


Circle 125 on inquiry card, 


Circle 56 оп inquiry card. 


er s-100 На 


PROM 3LAÀ5.E3 
PROGRAMS MOST 


| FAMILIES OF EPROMS! 


Bare board 
Software 
Together 


ACCEPTS 1K/2K/4K 
OR 8K EPROMS! 


EXTENDED DEVICE OPTION 
PHANTOM SLAVE OPTION 


ALL PROGRAMMING 
CHARACTERISTICS 
SOFTWARE CONTROLLED! 
ACCEPTS SINGLE OR 3 
SUPPLY PARTS 

DEVICE ADDRESS SWITCH 
SELECTABLE 


ON-BOARD WAIT STATES 


Put your frequently used 


routines into EPROM! 

$59.95 
$55.00 
$99.95 


+ 2.5% for shipping 


«МУ $-100 
«< 
“а 


LUCE CAD 


SIMPLIFY YOUR 
PROJECTS WITH A 


PROTOTYPE BREADBOARD 


Bare board 


82 


WITH EXTRAS! 


4 ON-BOARD PWR. 
SUPPLIES UP TO 3 OF 
WHICH CAN BE +5, or 
+5, +12 
SWITCH SELECTABLE 
MEMORY OR DEVICE 
ADDRESS 
ON-BOARD ADDRESS/ 
DEVICE DECODING 
BI-DIRECTIONAL DATA 
BUS BUFFERING 
ON-BOARD WAIT STATES 
LARGE BREADBOARD 
AREA 
$39.95 
+ 2.5% for shipping 
MASTERCARD /VISA 
CHECK OR MONEY ORDER 
ILL. RES. ADD SALES TAX 
ACKERMAN 
DIGITAL SYSTEMS, INC. 
110 N. YORK RD., SUITE 208 
ELMHURST, ILLINOIS 60126 
(312) 530-8992 
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NO 


COMPLEMENT 
TAPE INPUT 
EXIT 


Y 


YES 


GET NEXT BIT 
OF CHARACTER 


о 
i COMPLEMENT 


HARACTERS,_YE 


N 
EN 


GET NEXT 
CHARACTER 


WRITT 
Р 


GENERATE 
CHECKSUM 


Figure 7: Flowchart of the WRITE interrupt routine. 


microprocessor and branch to the ap- 
propriate command routine, ex- 
ecuting until either the operation 
specified by the command is complete 
or aborted by the microcomputer or 
CM-600. The command routine then 
returns to the command recognizer to 
await the next command. Since only 
one command routine can be in ex- 
ecution at any one time, the working 
registers can change function based 
upon which command is active, 
These register names were assigned 
according to their function to aid pro- 
gram clarity. To understand the 
operation of the controller, let us ex- 
amine the flow of the various com- 
mands in greater detail. 


WRITE Command 

When the WRITE command is 
issued by the microprocessor, the 
8741A expects a 16-bit unsigned 
number specifying the number of 
bytes to be written onto the tape to 


follow immediately. The controller 
requests only the desired number of 
data bytes by keeping track of the 
transfer count internally. All data 
transfers to and from the computer 
are double buffered. Before starting 
the transport, the 8741A checks the 
transport's status, verifying that the 
cassette is present and writing to the 
tape is not inhibited. If the drive is 
not ready for the data transfer, an ap- 
propriate error code will be returned; 
otherwise, the transfer will com- 
mence. The flowchart of this function 

is diagrammed in figures 6 and 7. 
The controller begins the block 
transfer by writing a 450 ms IRG, 
followed by the leading Sync 
character, the data, the checksum 
character, and the final Sync 
character. The data is encoded with 
the phase-encoding algorithm 
described earlier before being written 
onto the tape. The internal timer is 
Text continued on page 86 


When You Have To Face A Deadline 
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Arm Yourself With Pascal/MT+® 


NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 


You know what a monster a deadline 
can be if you have to face it without the 
proper tools. Arm yourself with an 
integrated set of programs, designed 
from the beginning for production use, 
all tuned to the single goal of producing 
reliable software. Pascal/MT+ is a fully 
integrated program production system 
including our compiler, debugger, dis- 
assembler and linker. 

Used by many companies, large and 
small, Pascal/MT* produces high quality 
reliable products in an amazingly short 
amount of time. Our run-time library 
contains all the tools needed to begin 
program construction immediately. 
Pascal/MT* produces efficient, small 
native machine code demanded by 
today's product developers. All of our 
library routines and features work 
exactly the same on 16-bit systems as 
they do on 8-bit systems so you can 
increase your capability without re- 
writing any of your software. Your 
production quality products demand 
production quality tools. Order 
Pascal/MT* now, call us today! 


See us at West Coast Computer Faire, booth 1608 


Payment Terms: 
Cash, Check, UPS, C.0.D., 
Mastercard, VISA, 
Company P.O. 


Pascal/MT- Features: 


An International Standard: 


Pascal/MT+ conforms to the 150 Standard 
for Pascal, our competition doesnt even 
came close! A report on the performance 
af Pascal/MT+ on the Pascal validation 
suite is included with each compiler. 


Modular Program Compilation: 


The Pascal/MT+ modular compilation 
mechanism allows construction of fully 
coupled modules and programs allowing 
the modularization of large programs 
without any sacrifice in either space or 
time efficiency. 


Efficient Native Code: 


All versions of Pascal/MT+ produce effi- 
cient, compact NATIVE OBJECT CODE. In an 
independent benchmark Pascal/MT+ out- 
performed all other Pascal compilers on 
our target machines. In addition it pro- 
duced the smallest final programs by 
including only the minimum run-time 
overhead necessary. 


1562 Kings Cross Drive 


Cardiff, California 92007 (714) 755-1366 
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Totally Portahle: 


Pascal/MT+ has been designed from the 
beginning to generate code for many dif- 
ferent microprocessors. Pascal/MT* pro- 
grams you create today can bere-compiled 
to run on a more powerful machine 
tomorrow. All of the extended language 
features are present in every version of the 
compiler. This means you won't have to 
start over when the customer demands 
more, more and more. 


Extensions: 


Pascal/MT+ has many extensions to the 
Pascal language too numerous to describe 
in detail here. Our 160 page user's guide 
describes the features and gives examples 
of how to use them. A short summary of 
features is listed below: dynamic strings, 
BCD and Floating point reals. AMD9511 
support, bit, byte and unsigned word 
manipulation, 1/ pon access, a full imple- 
mentation of the NEW and DISPOSE heap 
and many others. 


Target Machines: 


Available now ....... 8080. 8085 and 280 
Available soon.............. 8086. 8088 
Coming .......... 68000, 6809 and Z8000 


Pricing: 
8080/7280 — $250.00 
As of 4/7/81 — $475.00 
Others Call 


Communication Aris. Hyualingtan Beach. CA 


| 
| 
| 


"BEST PRINTER VALUE IN THE WORLD" 
Check our prices on THE ULTIMATE IN QUALITY 


Epson Printers 


APPLE & MOST OTHER COMPUTERS 


Assembler/Editor ............... 


Atari 400 Computer ................ 

NEW! MX80 Atari 820 Printer ................... 

40, BO, 132 columns Atari 810 Disk Пгіуе...,............. 

LIST Atari 410 Program Recorder 

| Atari 16K RAM Module............. 

TX 80 w/Graphics Atari Basic НОМ.................... 
LIST Alari Visigalc ...................... 180 
Apple Controller & Card Basketball RARUOBBREVAORO2348Nà94h2452923 44 30 
& Cable Video Езееі....................... „+ 30 
Super Вгеакоші..................... 30 
LIST $110 Music Сотрюовег.................... 45 
e Most reliable small printers ever sold! ne Sel Сһев.................... 30 
. Uses standard printed paper. | 3D Тіс Тас тоб Nr 
“ Graphics option transfers screen image 850 Interface ...................... 169 
directly to paper. 825 Printer ........................ 795 


PRINTERS, MONITORS, DISCS 


Anadex ОРВООО.................... 850 — Paper Tiger 445G w/Graphics ...... 725 Dysan disks (pkg. 10)............... 50 
Anadex ОРВОООАР.,................ 850 Paper Tiger 460 w/Graphics ....... 1195 Memorex disks (pkg. 10) ............ 40 
Сог KMOPMOT ...................-.. 375  Silentype w/interlace Cd............ 540 Opus disks (pkg. 10)................ 35 
Daisy Wheel Ргітіег............... 1795 Sanyo 9" B&W.......... жатыс. 169 Televideo 912С..................... 699 
E ODE OLD йш 595 — Sanyo 15" НВЯҒ,.................. 259 Televideo 920C ...... ШЕ» азанын 749 | 
МЕС Spinwriter 85510............. 2595 МЕС Green Screen 12"............. 239 Verbatim disks (pkg. 10) ............ 30 


LEEDEX VIDEO 100 Se MONTHLY se CENTRONICS 737 
12” Black & White$119 — "^ SPECIALS swan $787 


у А WN 

| | ИТИИ" 181. 

32K Double Density 299 е 275: 

64K Double Density 3495 
64K Quad. Density,2995 / 


№ Shaya tere ge кашы E 
OUR PRICE CALL / 3 Жж eee i > | a і \ 4 


MEMBER BETTER BUSINESS BUREAU ү Г 
LARGE STOCK OF SOFTWARE & ACCESSORIES 


TO OROER: Phone orders invited using Visa, Mastercard, within Calif add 6% sales Tax. Foreign orders include 1% 
or bank wire transfers, Visa & MC credit card service charge handling — shipped freight collect. Foreign orders over 
of 2%, Ман orders may send charge card number (include 51000 allow 6 weeks extra and include $25 license fee. 
expiralion date), cashiers check, money order, or personal А equipment is in factory cartons with the manufactures 
check (allow 10 business days for checks to clear) Please warranty. Equipment is subject to price change and 
include phone number Include 3% (55.00 minimum) —avadabiily. We ship the same day оп most orders. No 
shipping, handling. and insurance in USA Shipments CODs or POs accepted Retail store prices differ 
from mau order prices 


(714) 579-0330 е MAIL ТО: 1251 BROADWAY, EL CAJON, СА. 92021 | 
[5 | 


——-_---ъ- ONES ee & --- — 
[4 " 


Hiner Caen a Pare 


DISK with CONTROLLER 
NEW 00$ 3.3 $535 
without . . . $446 
Nearly Everything 


мН ДУНА е, 
ЕО О ВУ, tome 


"^ «$1099 


WE WILL BEAT 


ln 


ANY ADVERTISED PRICES 


ON MOST ITEMS IF MERCHANDISE 


APPLE SOFTWARE 


ALS Smarterm ..................... 204 


Adventure by Microsoft ............. 29 
Apple Вәші......................... '19 
Apple Stellar Invaders ............... 19 
Assembler/Disassembler ............ 69 
Applebug Debugger ................ 29 
AppleGraph & Plot Sys. ............. 59 
Арріероѕі Mailing List 5у5........... 44 
Applesoft Cassette Demos .......... 29 
Applesoft Util. Prog. — Hayden...... 29 
Applewriter Word Processor ......... 65 
Asteroids in Space........... etes. 19 
Autostart ROM Pkg.................. 59 
Battleship Commander .............. 19 
Bill Budges Space Game Album ..... 39 
Bill Budges 3-0 Graphics/Tool ...... 39 
Bill Budges Trilogy o! Games ....... 29 
Cashier Retail Mgmt. Sys........... 199 
Checkbook Cassette ................ 19 
Contrib. Vols. 1-5 w/man. ........... 29 
Controller Bus. Pkg. ............... 514 
Cosmos Mission/Disk ............ sos 29 
CCA Data Mgmt. Sftwe. ............. B4 
3-D Animation Раск................. 55 
Desktop Plan Sitwe. ......... — 79 
ет m" bo И 65 


IN STOCK 

DOS 33 Upgrade ......... eoe erre 49 
Dow Jones Portfolio Evaluator....... 45 
Fastgammon ....................... 23 
Forth ІІ by ЗоНаре............ ..... MG 
Fortran for Language Sys........... 159 
Неай-оп................ "eo. 
Integer Basic Cassette Demos ,...... 29 
Lazer Systems Lower Case * Plus .. 59 
Microsoft 16K Ramcard ...,..... "T" 
PASCAL Language Sys............. 459 
Sargon (1 Chess Game disk ,........ 34 
Shell батав................... TAX Ө 
Single Disk Copy Routines .......... 35 
Space Invader ...................... 25 
Star Cruiser ,....................... 24 
Stellar Trek............ — — 23 
Sub-Logic FS-1 Fit. Sim./disk........ 34 
Tax Planner ............ —À vevon E 
The Correspondent ........... —MI 35 
Tragquitity Баве.................--. 24 
Visicalc by Personal Sftwe.......... 119 


Complete Peachtree Business 
Package for Apple 


AND MUCH MORE... 


CALL 1-800-854-2833 


PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 
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APPLE II 48K 
$1199 


APPLE COMPUTER 
INTERFACE CARDS 


HiSpeed Serial Int. Cd........ sce 155 
Applesoft Н Firmware Cd. .......... 149 
Centronics Interface Cd. ........... 179 
Apple Clock/Calendar Cd. 

by Mtn. Comp..... — wa eee 225 
Comm Са. & 0825 Cable.......... 179 
Integer Basic Firmware Cd........ ‚. 149 
Parallel Printer Cd.................. 139 
CCS Parallel Print Cd 7720A ....... 155 
ROMPLUS w/keyboard filter....... . 165 


ROMPLUS (keyboard filter extra)... 159 
SSM AIO Serial/Parallel 1/О 


Assembled & Tested ............. 189 
Seriai Interface Cd. ................ 139 
CCS Asynchronous 7710A ......... 139 

ACCESSORIES 
жеріп-ісуейек.,...-........,--.---.. 47 


ABT Numer. Input Keyboard А or B 114 
A/D D/A Board by Mtn. Comp. ..... 319 
Arith. Processor 7811 AorB...,... 339 


Clear Cover for Apple Computer..... 25 
COPYROM by Mtn. Comp. .......... 51 
Corvus 10MByte Disk w/pwr. supp. 4395 
Dan Paymar L.C. Kil 10r 2.......... 59 
Extender Воага..................... 27 
GPIB by CCS modei 7490A —— 259 
Graphics Input Tablet .............. 649 
Hayes Micromodem' ...... КАСТР 319 
Intro! X-10 Remote Control Sys, .... 239 
Introl X-10 Controller Only ......... 169 
МЕН Sup-R-Term 80 column board . 329 
Microsoft 2-80 Soft Card ........... 295 
Novation Cat Modem .............. 159 
Programmable Timer CCS 7440А ‚., 159 
Prototyping Hobby Card ............ 22 


ROMWRITER by Mtn. Comp. ....,., 149 
Speechlink 2000/64 Word Vocab. ... 215 


SuperTalker Speech Synthesizer.... 239 
буген light Реп,.....-........... 214 
Versa-Writer Digitizer 

Drawing System .......... ТРТ 209 
Videx Videoterm ....... mU TOREM 319 


Div OF 
COMPUTER 
METRICS 


STORE DATA 
IN BUFFER 


YES 
END 
OF TAPE NO 
P 
YES 
STAAT 
TRANSPORT 
WAIT FOR 
CHANGE IN TAPE 
OUTPUT DATA 


START TIMER 


FER 
EMPTY қ 
2 


NO 


ERROR EXIT 


ERROR EXIT 


EMPTY BUFFER 


ERROR EXIT 


NO 


TRANSFER DATA 
FROM BUFFER 
TO DBBOUT 


Figure 8: Flowchart of the READ command sequence. 


Text continued from page 82: 
used to signal both the initial cell 
transition and the mid-cell transition, 
generating an internal interrupt every 
208 us. Thus, a byte is written every 
sixteen timer interrupts, or 3.3 ms. If 
nothing unusual happens during the 
operation, it returns a Good- 
Completion result code (hexadecimal 
00) to the host, 

If an error occurs, the 8741A mini- 
cassette controller provides error 
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wrap-up facilities, protecting the in- 
formation on the tape from being cor- 
rupted. For example, if the clear 
leader of the tape is found during a 
write operation, the transport is 
halted immediately. Another error 
results from the processor being late 
in supplying data to the controller, 
causing a data-underrun error and 
aborting the data transfer, À 450 ms 
IRG is then written onto the tape 
before the transport is halted. 


READ Command 

The READ command provides er- 
ror checking similar to the WRITE 
command. Once the READ command 
is issued by the microprocessor, the 
controller checks for cassette presence 
and starts the transport. The data 
output from the transport is then ex- 
amined and decoded continuously. 
This function is shown in the 
flowcharts of figures 8 and 9. The 
first character must be a Sync, or the 


Introducing 
rint at matrix speed. 


tality 1 
TS r only $1295. 


Until now, word processing output 
was а slow, expensive proposition. You 
could pay thousands for a slow, letter- 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger™ 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. Ata 
low price. 

The secret? A unique nine-wire, stag- 
gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print- 
ing at speeds in excess of 150 
characters per second. Micro- 
processor electronics, with built-in diag- 
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot™ high 


Апа its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 


Paper Tiger 460 is the one printer 
that gives your Apple! TRS-80, * or 
other small business computer both 
data processing and word process- 
ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 

name of the Paper Tiger dealer 
nearest you. Call us toll-free: 
800-258-1386. (In New Hamp- 
shire, Alaska, and Hawaii, call 

(603) 673-9100.) Or, write for 
complete specifications. Integral 
Data Systems Inc., Milford, 

New Hampshire 03055. 


Integral Data Systems stands re 
performanoe printers ideally s 
printer, the IDS 480, offers feat 


Automatia proportional spacing 
processing systems, plus the oca 
resolution of 84 by 84 dots per 


Paper Tiger 460 Print Sample 


resolution graphics option. R59 39 and paral- 
lel interfaces. And more. 

But its most important feature is high гейз- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
^ new rugged ballistic-type print head. 


"Suggested single-unit U.S. retail price. 
t ^pole ва trademark of Apple Computer Inc. 
TTRS-BO ва trademark of Racho Shack, а сілеп of Tandy Corp. 
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MODEL III 
DRIVES 


Save up іо 34* compared lo Radio Shack 
Now, ада mini-disk drives to your TAS-80 
Model ІШ" and get FREE INSTALLATION. 


controller will abort the read opera- 
tion, return a Bad-First-5ync result 
code (hexadecimal 42), and advance 
to the next IRG of the tape. If the 


| STORE DATA Sync character is correct, succeeding 
Fully compatible wilh Radio Shack's | ІМ REGISTER characters are read into an internal 


Operating system TRSDOS. 
е Ons, lwo, three, lour drive configurations 
е 134K to over 1 Meg of slorage 


30-character FIFO (first-in, first-out) 
TE ооцит 1 Mag чина buffer, allowing the processor over 99 

є rack ап rack available : 

* 90 day warranty. 100% parts and labor | ms of service latency before a data- 

* Extended warranty available | Pr tao overrun condition occurs. Whenever 

Complete upgrade includes one mini-disk the DBBOUT register is empty, data 


drive, power supply, controller, and i А 
mounting hardware. IMMEDIATE 15 transferred to it from the FIFO buf- 


DELIVERY, fer. This continues until an IRG is en- 
OUR RADIO countered, at which point the 

ичун PRICE SHACK SAVINGS transport is stopped. The controller 
drive kit $599. $849. 29% Figure 9: Flowchart of the READ interrupt then tests the last character. If it is a 
Additional routine. Sync, the controller compares the ac- 


internal drive 265. 399. 34% 
External drive 340. 499. 32% 
BO track drives 

по), patch) add 250.ea М/А 
16K memory 

(required іс 

use drives) 49. 119. 59% 


мы Ores we zo zax 
Add-on 
SuperBrain 


е = & 
Drives С MAMAS 
AVAILABLE ONLY FROM VR DATA! 08 NIMES 


Increase Ihe storage capacity of your 
SuperBrain™ to 700K with two extra 40 
track drives, or over | Meg with QD drives. 
* Fully compatible with SuperBrain 
operating system 
* Fully compatible with all SuperBrain 
drives 
« Easy plug-in installalion 
е Includes patch program 
e 90 day warranly, 100% parts and labor 
e Extended warranty available 
Complete two drive kit 
(incls. cable and palch) 789. 
QD drives 1339. 
(i two extra drives aren't enough try our 
6.3 Meg Winchester Assembly 
{complete wiih software patch} $3495. 


SuperBrain 
Parallel Printer | 
Port ЕДІГЕ 


Available only from VR Data! 


Now, you can add a parallel printer port to Oe 
your SuperBrain and use Centronics - 


compatibla parallel printers. 
е designed exclusively tor the SuperBrain 


by VR Data 
* easy, plug-in installalian 
* 90 day warranty, 100% parts & labor 
* complete $99.95 
YES 


VR Data, a manufacturer of innovative 
computer products, is known world-wide 


for quality, dependability and prompt, STOP 
personal service since 1972. TRANSPORT 


To order call lol! Нее (800) 345-8102, 
or (215) 461-5300 in PA. 


Ef ® 
corp 


777 Henderson Blvd. Figure 10: Flowchart of the SKIP command sequence. 
Folcroit, PA 19032, 
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YES NO 


BLKCNT 
POSITIVE 
? 


SELECT REWIND 
ANO 
START TRANSPORT 


| STOP TRANSPORT NO 
ERROR EXIT | SKIP A BLOCK 


DECREMENT 
BLKCNT 
BLKCNT 
| 70 
P 
YES 


STOP 
TRANSPORT 


EXIT 


бөө L 


159 fitoi 


[Introducing the remarkable 132-column 
Paper Tiger" 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695.* 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 


rough in matriz printin 
pring the user excellent print quality wit 
ce of a matrix printer. Employing a unic 
red column" head manufactured by Integr 
creates high quality printouts by overla 


Paper Tiger 560 Print Sample 


as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 
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columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot," our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger" 560. 

Its a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 


rid 
ars t. ee. 


Integral Data Systems, Inc. 


"Suggested U.S. retail price. 


NO 
SELECT REWIND 
AND START 
TRANSPORT 

CLEAR 
LEADER 
p 
YES 


STOP 
TRANSPORT 


Figure 11: Flowchart of the REWIND 
command sequence. 


cumulated internal checksum to the 
block's checksum, the last character 
of the block. If they match, a Good- 
Completion result code (hexadecimal 
00) is returned to the host, Otherwise, 
the appropriate error-result code is 
returned (ie: Bad Sync2 or Checksum 
error). The READ command also 
checks continuously for the End-of- 
Tape (EOT) clear leader and returns 
the appropriate error code if it is 
found before the read operation is 
complete. 


SKIP Command 

The SKIP command (see figure 10) 
allows the host to skip up to 127 
blocks forward or backward. Im- 
mediately following the command 
byte, the controller expects an 8-bit 
signed-magnitude byte specifying the 
number of blocks to skip. The most 
significant bit of this byte selects the 
direction of the skip (0 = огуага, 
l-—reverse) SKIP provides two 
search speeds in the forward direc- 
tion, If the number of blocks to skip is 
greater than 8, the controller uses fast 
forward (5 ips) until it is within 8 
blocks of the desired location, then 


From Ballet on Broadway __ 
to Billiards in Dallas... 


. . . people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER - 


switches to the normal read speed of 
3 ips to allow accurate placement of 
the tape. 

The reverse SKIP uses only the re- 
wind speed (15 ips). Like the READ 
and WRITE commands, SKIP also 
checks for EOT and Beginning-of- 
Tape (BOT) depending upon the 
tape's direction, returning an error 
code if either is encountered before 
the specified number of blocks have 
been skipped. 


REWIND Command 

The REWIND command routine, 
figure 11, sets the transport to fast re- 
wind of 15 ips and waits until the 
clear-leader status input of the 
transport is active for more than 
50 ms. (There is a hole at each end of 
the tape. It is guaranteed not to cause 
the clear-leader input to be active for 
more than 50 ms.) Once the clear 
leader is found, the CM-600 is 
stopped and а Good-Completion 
result code is loaded into DBBOUT. 


ABORT Command 
The final command, ABORT, is 
not a stand-alone command like the 


Whether it's the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 


Here's Why: 
Controls 256 BSR remote switches— not just 16 
Hardware driven—requires minimum software 
& No ultrasonic link—prevents erratic operation 


$159. (4 No BSR command module necessary 


$159. 
$184. 


5-100 CONTROLLER BOARD 
$-100 REAL TIME CLOCK BOARD 
ENCASED CONTROLLER 
(TRS-BO, Apple 11 etc.) 
ENCASED CONTROLLER & REAL 
TIME CLOCK (TRS-80, Apple ІІ etc) 9269. 
APPLE | CLOCK BOARD $129. 


sm сек SCITronics inc. 
и money 5023 5. Семей St., Р.О. Box 5344 
ode №: — Bethlehem, РА 18015 

(215) 868-7220 
Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
РА residents add sales tax, GOD's accepted. 


Real Time Glock gives Remote Controller an added dimension! 


Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used. 


Real Time Clocks faature: 


bA Lithium battery back-up 

Е Crystal controlled accuracy (.002%) 

ЕЗ Clock generates interrupts (seconds, minutes, hours) lor foreground /background operation 
Е Complete software in BASIC to Set and Read clock 
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Big Savings for SS-50 Bus Computerists 


SBC/9'Single-Bo ard Computer 


LFD-400'Mini-Disk System 


$459.95 


The choice of knowledgeable 680X computerists 
since 1977 € Proven clock-data separation circui 
and other superior design features ө Reliable hard- 
sector diskette formatting € Stores up to 102 Kbytes of 
formatted data on 40 tracks € Comes complete with 
4-drive controller, drive assembly, 6800 or ROM 


disk operating system, interconnecting cable and compre- 
hensive users manual € Add-on drives cost only $399.95 


REGULAR $599.95 


Save 
$140! each. сис 363 


= 6809 MPU Upgrade Adapter 
$39.95 


Upgrades 6800 MPU cards to 6809 = 
cessing power € Configured for SWTP MP- 
A2 MPU card but may be used with other 
MPUs e Plug-in installation requires no trace 
cutting or soldering — easy to restore MPU to 
original configuration € Assembled and tested € In- 
cludes user instructions 9 6809 ROM operating system, 
РБҮМОМ/А2, for use with the 6809 MPU Adapter — 
$69.95. circle зав 


REGULAR $69.95 


+ 


$139.95 (Ы zi :9 


А computer or а fully compatible SS- | 

50 bus MPU card ө Interchangeable || РРР 

6802 or 6809 processor ё Extendable 2 = 

1-Kbyte ROM monitor € Parallel and | 

serial VO ports — selectable, full-range bit rate 

nerator for serial /О € Extendable addressing € 

-card 1-Kbyte RAM è Provision for additional 

EPROM € On-card voltage regula 


tor circuits Circle 364 
REGULAR $199.95 


Save 


$60! 


The ELECTRIC WINDOW'- 


$169.95 


Memory-mapped instant display updating € 
Software-defined display formats € Expand- 
able 128-symbol character generator — 
characters are fully formed and feature true 
baseline descenders ® On-card display RAM 
can be remapped ® Video output can be composite 
or separate sync-video 9 Voltage regulation circuitry 
included on card. For an application review of the 
ELECTRIC WINDOW: see Peter Stark's comments 
on IE of the January 1981 issue of Kilobaud/ 
MICROCOMPUTIN 


С, сікіе 356 


REGULAR $249.95 


Percom Price-Slashing, 


Profit-Zapping 


Fifth Anniversary Sale! 


After five years of solid accomplishments, it's time to celebrate. So we've 
slashed prices for a gigantic 5th anniversary sale. Now, for a limited time, 
you can get Percom design and Percom quality at enormous savings. But 
don't wait. Sale ends April 30th and quantities are limited to stock on hand. 


Save $100.00 on fully assembled, tested and 
burned-in RAM cards! Hurry, regular prices in 
effect after April 30th. 


These RAM cards feature 1-Mbyte extended addressing; buflered 
dala, address and control lines; and, on-card voltage regulation. 
Cards are fully tesled and burned-in. User manuals include 6800 & 
6809 diagnostic memory test programs. 


M24SS 24-Khyte STATIC RAM CARD 
$399.95 REGULAR $499.95 


Memory is organized as three independent 8- 
Kbyte blocks. Each block may be localed a! any 
&-Kbyle boundary ol a 64-Kbyle address space е Also 


Watch for the COLORAMA-50'! 


This soon-to-be-announced color VDG card for the SS-50 bus features 
eleven colorful display formats in 2 to 8 colors, plus 2-color alpha- 
numerics; full graphic resolutions from 64X64 pixels to 256X192 
pixels; memory-mapped instant display control; low-cost modulator 
option for TV interface; 1-Mbyte extended addressing: cassette МО 
option; and, operating software, Introductory price is only $219.95. 


РЕВСОМ) 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING. 


Save 
$100! 


PERCOM DATA COMPANY, INC 
211 N KIABY GARLAND TEXAS 75042 


12341 272-3421 


COLORAMA-50. ELECTRIC WINDOW. LFD-400. PSYMON and SBC'9 are trademarks of Percom Data Company, Inc 


available in 8- and 16-Kbyle versions at regular prices. 8-Кіуів RAM expansion 
kit includes extra RAM chip, plus sockets and other paris. Kit price is $139.95. e 
Uses 2114L RAM chip. Circe 387 | 


M48DSS 16-Kbyte DYNAMIC RAM CARD 


$399.95 REGULAR $499.95 Save 


Expandable lo 48 Kbyles ө Memory is organized as three $100! 
independent 16-Kbyte blocks. Each block Wa 
located in any of the lour 16-Kbyle zones of a 64-Kbyte address space ө 
Special "map-out" strapping can be used to depose алу 8-Kbyte block 
from upper 32-Kbyte memory € Uses type 4116 RAM chips e 16-Kbyle | 
RAM expansion kil includes extra RAM chip, plus sockets and other parts. 
Kil price is $99.95. сисю sea 


Nobody supports the SS-50 bus like Percom. 


Our field-proven software for 680X computers includes monitors, 
operating systems, drivers, editors, assemblers, debuggers and high- 
level languages like Super BASIC — our popular extended disk BASIC 
interpreter. 


Some of the other hardware products available include versatile proto- 
typing cards in both 30- and 50-pin versions, extendable 50-pin 
motherboards and 30-pin МО card motherboards. Function cards, 
prototyping cards and motherboards are optionally available with aold- 
plated bus connectors. Also, most function cards are available in 86- 
pin, EXORciser bus compatible versions. 


Quality Percom products are available at Percom dealers nation- 
wide. Call toll-free, 1-800-527-1592, for the address ot 
your nearest dealer, or to order direct from Percom. 


EXORcHhert is a trademark of Motornia Corporation 


others. Instead, the ABORT function 
is part of each of the other com- 
mands, allowing the microcomputer 
to abort the current operation. If a 
command is found in DBBIN register 
during the operation of one of the 


Hexadecimal 


Command Reoresentation 


READ 01 


Result-Codes Returned 
Good-Completion 


other commands, the command is 
compared to the ABORT command 
code. If it matches, the routine in ex- 
ecution is terminated. The Abort- 
Complete result code is then placed in 
DBBOUT to acknowledge the abort. 


Hexadecimal 
Representation 


Buffer Overrun Error 
Bad Sync1 Error 
Bad Sync2 Error 
Checksum Error 
Command Error 
End-of-Tape Error 


REWIND 
SKIP 


Good-Completion 
Good-Completion 


End-of-Tape Error 
Beginning-of-Tape Error 


WRITE 


Good-Completion 


Buffer Underrun Error 
Command Error 
End-of-Tape Error 


Table 1: Commands issued by the host processor and possible resultant codes 
returned to it when the EPROM in the 8741A is programmed with the software de- 
scribed in this article, 


The aborted routine will, however, 
exit gracefully. An aborted READ or 
SKIP advances to the next IRG before 
terminating. An aborted WRITE 
command will record an IRG before 
terminating execution. This protec- 
tion helps insure the integrity of data 
stored on the minicassette tape. 


Conclusion 

This application illustrates how the 
8741A device can provide intelligent 
peripheral interfaces between a com- 
puter and a peripheral device such as 
the CM-600 Mini-Dek transport. This 
benefits the microprocessor system 
by divorcing it from the close 
management required by the periph- 
eral. It interfaces to the 8741A con- 
troller producing a high-level I/O in- 
terface. The 8741A provides all the 
low-level peripheral-control func- 
tions. Another benefit of this task 
modularity is that it allows the soft- 
ware to be modified and upgraded 
without affecting the computer 
system software. In fact, the 8741A 
software could be adapted to control 
other cassette transports without af- 
fecting the microprocessor. № 


Omikron's Mapper + NEWDOS/30 
8” Drives for the ТК%-80 


NEWDOS/80 is Apparat’s latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron’s MAPPER II. $150. 


MAPPER Il adapts the TRS-80 to run both 5” 
and 8" drives. With NEWDOS/8&0, storage is 
increasedto 300K per8” drive. $99 plus$50 
per cable connector. 


MAPPER | adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER 1 CP/M soft- 
ware is compatible with the CP/M for the Model 
|. With MAPPER Папа 8" drives, the Model 
І becomes disk compatible with the Model II. 


Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER 1 is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting T RS-DOS files to CP/M 
files. $199. 


WORD PROCESSING — MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud}. Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 


TRE 


OMIKRON 


CEM isa TM of Digital Research. TRS-8Ù is a TM of Tandy Corporation. 


BYTE By Jerry Pournelle. 


FIELD PROVEN DESIGNS — After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni- 
versities, medical doctors, and professionals in 
all fields. 


SYSTEMS — Omikron sells complete systems 
featuring Model IJ compatible Shugart disk 
drives. Call for prices and delivery. 


FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 
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COMPUTER WARE 


CALL TOLL FREE 4-800-528-1054 


ATARI 
Special 32K 800 System 

800 w/32K, recorder 

star raiders, joystick.......... $970 
800 (16K) -.-........ ,..... 9770 
BINE ет imeem ананна В Call 
810 Disk Огіуе.............. Call 
825 Printer ............ ... 9710 
850 Імегізсе.............. 9199 
410 Бесогдбег.................. 570 
830 Модет................... 5140 
Star Raiders .............. $ 45 
16K Memory .................. s 90 
Soltware..... ess. From$ 10 
MODEMS 
Lexicon 

T- E ee eee $115 
Novation 

al. MEME TTC S T. ... 9195 

р-САТ.,................ DIOS 
SOFTWARE 
Centa Systems 

| .2........... S. Call 

CP/M ..... Мен” Call 
VIDEO TERMINALS 
Soroc 

[id loi RR .... бай 

МАЙЫ Aue . . Call 

llo —— E .. Gall 
Televldeo 

BE B... veto ooo rto .. $699 

yt еа mom ... $599 

920В....... "Туа 5749 

ӘНЕ: 5... оа: 5749 

950 .......... лүү Call 
Zenlth -Z-19............. $789 
PRINTERS 
Centronics 

737 Serial .............. Gall 

737 Parallel ............. Call 
Е .......................-. Gall 
Diablo ............ ТҮР , Gall 
Ерзоп 

Мар ..................... Gall 

oto Mm ,. Call 
MPI-BBG ...................... Call 
NEC 

EM dioses .... $2672 

7 ................. 52955 
Okidata 

Microllne 80 ...............- $420 

Microline 82 ................ $520 

Microline 83 ................ $923 
Qume 

BMS POE... Ls eee nnne $2684 

5/45 КӨН,................. $3081 

5/55 ҢО................... $2863 

5/55 КӨН.................. $3144 
Texas Instruments 

810 Васіс.............. $1516 

810 Loaded ...... ‚..... $1739 

820 KSA Basic .......... $1732 

820 KSR Package ....... $1916 
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Northstar ЛЕТ e e nmn 
HRZ 11-32К О (Аззт)..... $2300 Experienced Equipment 
: npe ||-32К Q (Assm) . .... $2665 |] Centronics 779.. $450 Comprint 912... $275 
en 
Teletype Model 40 Atari 820 printer. S400 
2-89 48K .............. $2210 (New) ....... $2750 Soroc ......... $500 
DISKETTES Hazeltine 1510 .. $650 ус d p 
Memorex ............. Call Hazeltine 1420 .. $600 a к. а, from $2100 
ВАЗЕ ,........................ Gall Centronics 730.. $375 Axiom 801 HS... $250 | 
Scotch | | 
5%-0, 10, 16 Sector (Qty 100) $250 EMEN -—— — 
B"-0, 32 Sector (Qty 100) $260 | =; Vist 
MONITORS COMPUTER 2222 E. Indian School Rd. 
АРЕ - 9" Monitor........... $115 JL | DE плац, аа Бол 
Sanyo - 9" Monitor ......... $165 WAREHOUSE (602) 954.6109 


1-800-528-1054 
Personal checks will delay shipping two weeks Store Hours: Tues.- Friday 10-6 MST Saturday 10-5 MST 


i al 
Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures 
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Software Review 


A Reformatter for 


CP/M and IBM Floppy Disks 


John A Lehman, 716 Hutchins #2, Ann Arbor MI 48013 


In the "old" days of personal computing (ie: five years 
ago), the transfer of programs or data between large and 
small computers was not a major problem. You simply 
turned on the paper-tape punch in your Teletype ASR33 
terminal and listed the program on the source computer. 
You then took the paper tape to the second computer, in- 
serted it in the paper-tape reader, and read it in. This was 
slow, noisy, and did not encourage transfer of long pro- 
grams, which microprocessor-based computers didn't 
have enough memory to run anyway. 

The situation has changed quite a bit. 5mall computers 
are no longer mere experimenter's toys, but serious tools 
for science and business. Instead of being programmed 
only in machine language or BASIC, they are now pro- 
grammed in FORTRAN, Pascal, PL/I, COBOL, and 
many other popular high-level languages. The fact that 
small machines can now run the same programs as the 
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Memory Boards for ATARI™ 800 & 400 Computers 


Assembled and Tested Ready to plug in 
Completely Compatible One Year Warranty 
No Modifications necessary 


to Ac mtm ‚$ 99.95 
І6К with gold plated connector tabs. ........... 109.95 
32K with gold plated connector tabs. ........... 199.95 


Visa and Mastercard accepted Quality discounts available 
Dealer inquiries invited 


Anderson Peripherals, Inc. 


P.O. Box 629 
Richardson, Texas 75080 
214-231-6866 


TMATARI is trademark of Atari Corp. 
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larger ones has increased the demand for program trans- 
fer between machines. For example, it is not uncommon 
for me to take a 1000-line FORTRAN program from a 
large timesharing system and run it (virtually unchanged) 
on my CP/M system. However, a program of that size is 
too large to dump to paper tape, even if any of the 
systems І use still had a Teletype terminal with a paper- 
tape reader. 

This is where Microtech Exports’ Reformatter for flop- 
py disks comes in. IBM originally intended the floppy 
disk to be a replacement for punched-card data entry. 
The IBM 3740 Data-Entry System Basic Exchange Format 
(BEF) is a fixed-field, uncomplicated standard for data 
transfer between IBM equipment. Many machines that 
use floppy disks do not use BEF for normal use, because it 
is inefficient. However, almost all IBM equipment can 
use it to transfer files. Reformatter allows the transfer of 
data both ways between CP/M and BEF files. 

Reformatter is a useful product for anyone who wants 
to take programs developed on one system and run them 
on another. For example, 1 have put a number of pub- 
lished FORTRAN packages onto my CP/M system. Go- 
ing the other way, to avoid being charged for develop- 
ment time, I use my system to develop FORTRAN and 
PL/I programs to run on larger systems. 

Another group who will find Reformatter useful are 
people with access to large computers that have peri- 
pherals they would like to use on a smaller system. For 
example, my CP/M system has neither 9-track magnetic 
tape nor a high-speed line printer, but I have access to an 
IBM Series/1 system that does. 

So much for the motivation for using the Reformatter 
package. How does it work? Surprisingly well. It allows 


At a Glance 


Format 
8-inch floppy disk 


Name 
Reformatter 


Type Computer 

Translates between Any CP/M system and 
CP/M and IBM Basic- any IBM system. Re- 
Exchange-Format floppy quires two 8-inch disk 
disks. drives. 


Manufacturer Audience 

Microtech Exports Anyone with access to 
912 Cowper St both CP/M and IBM 
Palo Alto CA 94301 systems. 

(415) 324-9114 


Price 
$195 
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datasouth announces... 


THE TOTAL PRINTER PAC 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need...until now. 


Тһе 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote termina! networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 


High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. А 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user to contigure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 
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AGE? 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc....it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 


Communications Versatility — The 05180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 

Forms Handling Fiexibillty — Adjustable tractors accommodate 
forms from 3-15". The adjustable head can print 6-part forms 
crisply and clearly making the 05 180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DS180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The 05180 is available tor 30-day delivery from our 
sales/service distributors throughout the U.S. 


datasouth 


computer corporation 
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you to initialize Basic-Exchange-Format floppy disks, list 
their directories, change the file definitions, dump, dis- 
play, edit, or delete the files, and to transfer data to and 
from CP/M files. Automatic character-set conversion 
and proper handling of conversion between fixed- and 
variable-record formats can be used or disabled. All of 
these functions work well and rapidly. Reformatter can 
transfer a file between CP/M and BEF twice as fast as an 
IBM Series/1 can transfer that same file to hard disk. Its 
file-manipulation facilities are also considerably more 
flexible than are the IBM-supplied versions. 

Reformatter is also easy to use, It is menu driven, and 
entering a carriage return at any point backs you up one 
level in the menu. In terms of ease of use, it ranks in the 
top quarter of the CP/M software that [ have used, and 
in the top 1% of IBM software. 

In fact, any problems І had using this package stemmed 
from IBM's tendency to do things the hard way from the 
user's standpoint. With any IBM software that I have 
used, you are required to specify the size of a file at the 


time you create it, On the other hand, CP/M can dynam- 
ically expand a file; moreover, it uses variable-length 
records, as opposed to IBM's fixed-length. The result is 
that you must specify the size of the IBM file without 
knowing the size of the CP/M file. There are a number of 
ways around this. You can set up your IBM disks with 
only one file per disk, which is not as wasteful as it 
sounds, since a BEF disk holds about 50 K bytes of text or 
programs (each line takes a full 128 bytes). The second 
solution is to purposely create overlapping files, copy 
them, check the directory for the resulting sizes, and 
repeat the process again. Finally, you can write a pro- 
gram that counts the lines in a CP/M file and tells you 
how many tracks and sectors the IBM disk will require. 

In summary, if you have access to an IBM or an IBM- 
compatible computer system and you want your file- and 
data-transfer problems solved, Reformatter is probably 
what you've been looking for. 

If you have a TRS-80 or access to DEC machines, 
Microtech Exports has another version for you. № 


When will the Personal Computer 
Explosion touch YOU? — 


Are you prepared for the explosive . 
transformation? Right in your own 
home? Electronic mail. Personalized 
investment analysis. Foreign language 
tutorial. Home energy management. 
Robots. Computer music. Secretarial ser- 


Or 


t 
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vice. Diet and menu planning. And more, WEM 


more, more. 


| A 


on Computing?M the new McGraw-Hill 
quarterly, prepares you for the enormous 
changes coming during the 1980's (Some are 
already here). onComputing™ explains in non- 
technical language what personal computers are, 
how they work, and how you can use them at 
home, for fun and profit. Don't let the personal 
computer explosion catch you off guard. Know  . 
what's happening and help make it happen! Prepare 
now for the exciting future with onComputingTM! 


Start your subscription today. xe] \ 
Call Toll Free 800-258-5485 ШП \ 


onComputing?M Subscription Dept РО, Box 307, Martinsville, М) 08836 


DOMESTIC subscription rate: 
U.S. 1 yr (4 issues) @ 58 50 Canada & Mexico, 1 yr (4 issues) @ $10.00 


FOREIGN (lo expedite service, please remit in U.S. funds drawn on a U S. bank.) | 

Europe (and all other countries, except above) | yr @¢12 00 — surface delivery. 

Bill Visa Bill Master Charge Bill rne (North America only) | 
Card Number Expiration po = 
Signature Name (please print} 
Sireet/Apartment Number 
City State/Province/Country Code 


Please allow 6-8 weeks for processing 
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"And in conclusion, a 
lll only use 
my exceptional powers 
for the good of mankind? 


"That's a vow all we Vector 3005s make. And it's not one 
we make lightly. 

"After all, being the only product on the market with 
a Vector З terminal, a 54" floppy, and a 54” Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. К used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code — the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE III and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili- 
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili- 
ties won't fade, and dedication to mankind won't weaken. 

"For more information and your nearest dealer, call 
Vector at 300-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

"Thank you all for coming today. And | hope we'll have 
the chance to do business together in the future" 


УЕСТОЗ 


VECTOR GRAPHIC INC. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Technical Forum 


MicroShakespeare Revisited 
or Kilobard 


Andrew Kalnik, 3201 Wamath Dr, Charlotte NC 28210 


Willam Shakespeare would have made a first-rate 
computer analyst. He had all the qualifications: superb 
powers of observation, capacity to deal with complex 
problems, imagination, and a fair ability to express 
himself. 

Looking at his writings, you can easily recognize the 
vocabulary of a systems consultant making his pitch to 
land an installation contract. Presented in a conference 
room against a backdrop of easel charts, with gold- 
stamped proposal binders on the broad walnut table, 
some of his phrases would be right in place: 


“Г teach you how to flow..." 
(The Tempest, Act II, scene i) 


"What is written shall be executed..." 
(Titus Andronicus, Act V, scene ii) 


“I will execute, and it shall go hard, 
but I will better the instruction..." 
(Merchant of Venice, Act III, scene i) 


“Qur interpreter does it well..." 
(All's Well That Ends Well, Act IV, scene iii) 


From other lines, you can feel the sympathy the Pro- 
grammer of Avon would give wretches like you and me 
sentenced to a debugging session: 


"O hateful error, melancholy's child 
Why dost thou show to the apt thoughts of man 
The things that are not? O, error, soon conceived 
Thou never comest into a happy birth..." 
(Julius Caesar, Act V, scene iii) 


Here's another short quiz to test how well you can 
match Master Will's golden words against the shiny 
silicon jargon of our art. (Try your hand at the other quiz 
in the April 1980 BYTE, page 104.) What we've done is to 
make free translations from Shakespearean phrases into 
terms familiar in computing. 

Simply match the letter of the most pertinent modern 
phrase against the quotations. No prizes, just the satisfac- 
tion of puzzling out the answers. The answers and ratings 
are on page 184. [Editor's note: Each of the items 1 thru 
20 will match to one of the answers "a" thru "t," so read 
through ail the answers before you try to make a match. 
йені 
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1. ( 


) We'll evaluate 


your purpose, 
and put on a 


form... 
Troilus and 
Cressida, 
Act III, scene 
iii 


...an adder did 
it... 
A Midsum- 
mer Night's 
Dream, 
Шин 


That one error 
fills him with 
faults. 
Two 
Gentlemen 
of Verona, 
V/iv 


...shall run in a 
new channel 
fair and 
evenly... 
I Henry IV, 
I/i 


...unpleasantest 

words that ever 

blotted paper... 
The Merchant 
of Venice, 


III/ii 


...inferreth 
arguments of 
mighty 
strength... 
Ш Henry VI, 
V/ii 


...the minute of 

their plot is 

almost come... 
The Tempest, 
IV/i 


" And that 
crashed the 
whole 
program!" 


“We'll have 
the function 
graphed on 
screen in a 
few seconds." 


"| wish I could 
check the reg- 
ister flags." 


“There isn't 
much time to 
convert the 
analog readings 
between inter- 
rupts." 


"Put a scope on 
it to check 
those big 

input spikes.” 


“With the new 
I/O board, it 
should just 
perk right 
along.” 


“That frosts me 
--мете not get- 
ting any output 
from those 


ANDs." 


(D 
C Pasc al 
Efficiency Portability 


Лл. ANS 
F lex ibility Ses rong typing 
Now you don’t have to compromise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 


software. | 


We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test che software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 


Call or write for more information. 


Source Target Machines 


Operating 

Systems 8080/280 | 151-11/РОР-11 | — VAX-I M68000 
8080/280 C: $630 x 
CP/M Pascal: $880 | 

LSI-T1/ PDP-TI: 

idris, Unix, ЕТТІ, C: $1130 С: $630 | С: $1130 
RSX-11/M, Pascal: $1380 | Pascal: $880 Pascal: $1380 


RSTS /E, IAS 


al C: $1130 C:$630 | С:5130 
VMS Pascal: $1380 Pascal: $880 | Pascal: $1380 
M68000 C: $630 
VERSAdos Pascal: $880 


Тв is a trademark of Whiteamiths, Led. Bl Unix is a trademark al Bell Laboratories WB CP M n a trademark of Digital Research Company № MS, 
RSX-H7M, RSTS/E, 15-1, VAX, acc trademarks of Cigal Equipment Corporanon Bl VERSAdos n a trademark of Motorola Corporion 


“Special Order 


Protect your software 

W investment. 6 B d 
PO. Box 1132 Ansonia Station New York, МУ. 10023 
(212) 799-1200 
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8. ( ) This fierce h. "We regret to 
abridgement inform you that 
hath to it cir- we can no 
cumstantial longer supply 
branches. replacement 

Cymbeline, parts for your 
V/v system," 

9. ( ) Look, what thy i, NOP 
memory cannot 
contain/ Com- 
mit to these 
waste blanks. 

Sonnet lxxvii 
10. ( ) ...full char- ј. “It was іп ac- 
actered, lasting cumulator A.” 
memory... 
Sonnet cxxii 
11. ( ) ...the very k. "Looks like 
cipher of a you're getting 
function... a hard-copy 
Measure for memory 
Measure, dump." 
II/ii 
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Ali umts cam ziete 


Speak and Math 

Language Tutor (Speaks) 

Langues Teacher 

Invest Anatyst 

Bus Апу II 

Ti Programmer 
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OLYMPIC SALES COMPANY. INC. 
216 South Oxlord Ave + РО. Box 74545 - Los Angeles, СА 30004 - [213} 381-3971 
Under Пе (21%) 739-1130: Custamer Service r (213) 739-1100 - Telex 67-3477 
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12. 1 


13. ( 


14. ( 


15. ( 


16. ( 


17. ( 


18. ( 


19. ( 


20. ( 


See answers on page 184.8 


) 


... Would I were 

assured of my 

condition... 
King Lear, 
IV /vii 


...Is it ended 
then.,..? 
Coriolanus, 


IV /iii 


..The gates 
made fast! 
Brother, I like 
not this. 

Ш Henry УТ, 
IV /vii 


Q'erbearing 

interruption... 
King John, 
ПІ/іу 


...mark the high 
Noises... 
King Lear, 
Ш/уі 


What should 
that alpha- 
betical position 
portend? 
Twelfth 
Night, 
I/v 


Thou hast 

caused printing 

to be used... 
IH Henry VI, 
IV /ii 


What I can do 
can do no hurt 
to try... 
All's Well 
That Ends 
Well, 
ПА 


If it were done 

when 'tis done, 

then 'twere 

well/ It were 

done quickly... 
Macbeth, 
I/vii 


“If you have no 
more memory 
left, you store 
everything on 
a scratch disk.” 


"Let's work up 
a high-level 


flowchart.” 


“We can't be 
any worse off,” 


“It seems you 
can call a 
macro that in- 
verts a 99 by 99 
matrix." 


“It's un- 
maskable." 


“That IF-THEN- 
ELSE decision 
sequence cut the 
program down 
by at least 
40%.” 


“Are we at step 
99997" 


"ROM with 
complete ASCII 


set." 


"Can you tell 
me what this 
string is doing 
in position 
FFCA?” 


Software Professionals 


At General Electric we're 
using computers in ways 
no one thought of before. 


If you are looking for exciting technical chal- will be working in the following Data Proces- 
lenges coupled with excellent growth oppor- sing Environments: 

tunities join General Electric's Space Sys- ш 3033 a JES2 

tems Division. Help us develop large scale, m 3081 B ACF/NCP 
distributed, information processing systems Ш VAX 11/780 a ADA BAS 

requiring innovative design approaches. You = MYS 


Entry level and Sr. positions available for: 


MVS Systems Programmers 


Perform SYSGENSs, 

MYS. Select and install program products. 
Develop MVS enhancements, H/W—S/W 
interfaces, and 3705 telecommunications ap- 
plications. 


Math Analysts 


Perform modeling for simulation of complex 
command and control systems. Solve opera- 
tional research problems and develop algori- 
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro- 
grams to generate study data to aid analysis 
and trade-offs. 


Computer Systems Architects 


Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on-line information management ap- 
A Duties include selection and speci- 
cations of: 

e Computer Hardware 

e Operating Systems 

e Data Management Systems 

e Telecommunications Systems 


Data Base Designers/ 
Administrators 


Perform data base design-administration and 
implementation tasks for large scale data 
systems using state-of-the-art data base man- 
agement tools. Analyze data base require- 
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities, 


Data Base Analysts 


Responsible for data requirements analysis 
and subsequent selection of appropriate data 
management approaches including Data Base 
Management Systems evaluations. 


Programmer/ Analysts 


Develop design approaches and implement 
state-of-the-art, high technology programs. 
Knowledge of structured implementation en- 
vironment with related documentations and 
design reviews a plus. 


For immediate consideration, please forward your resume 
indicating position of interest to: Mr. William E. Sarno, 
Dept. VF 31-D, General Electric Space Systems Division, 
Valley Forge Space Center, Goddard Blvd., King of Prussia, 


PA 19406. 


Applying computers to make our most important product: Progress 


GENERAL 9) ELECTRIC 


GE takes pride in being an equal opportunity employer, m/f 


Programming the Game of Go 


Go is a board game, Like chess, it is 
a game of pure skill; moreover, a con- 
siderable body of literature has been 
devoted to it. Go was invented in 
China around 2000 BC. Since its in- 
troduction into Japan around 700 
AD, it has flourished there to the ex- 
tent that the most accomplished 
masters of the game are now 
Japanese. However, the game has 
spread world-wide. In the United 
States, one can find Go clubs in the 
vicinity of large cities and univer- 
sities, and most large bookstores have 
at least one substantial book on the 
game. 

Go is played on a 19 by 19 square 
grid having black spots on nine in- 
tersections, as illustrated in figure 1. 
The traditional board, called a Go 
Ban, is a wooden block about 17 
inches square and several inches 
thick, with four short feet, It stands 
alone as a table at just the correct 
height for players sitting on floor 
cushions. 

One player has a supply of black 
stones; the other, white stones. The 
stones are disks about the same size as 
the grid spacing; they are approx- 
imately three-eighths of an inch thick 
in the middle and almost sharp 
around the edge. The black stones 
traditionally are made of slate, and 
the white stones of clam shell. 

Players move alternately, each 
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Jonathan K Millen 
661 Main St 
Concord MA 01742 


placing a stone on the point of in- 
tersection of a pair of grid lines. The 
object of the game is to enclose the 
most area, measured by the number 
of unoccupied points enclosed by 
stones of a given color. À point is 
enclosed by, say, black, if no path 
along the grid from the point runs in- 
to a white stone. Figure 2 shows some 
enclosed areas. Note that the edge of 
the board can form one boundary of 
an area. 

A player can increase his area by 
capturing the opponent's stones, 
Stones are captured a connected 
group at a time. A set of stones forms 
a connected group if there are paths 
along the grid from any stone to any 
other stone in the set, such that all 
points on the path are occupied by 
stones in the set. This criterion is easy 
to visualize because the stones, being 
as large as the grid spacing, actually 
touch along paths of connection. The 
phrase "connected group" also im- 
plies that the stones in the group are 
all of the same color, and that the 
group is not merely a part of some 
larger connected group. 

A group of stones is captured when 
it has no liberties. A liberty of a con- 
nected group is an unoccupied point 
adjacent (vertically or horizontally) 
to a stone in the group. If a group has 
just one liberty, the opponent may 
capture it by placing one of his stones 


on the liberty. The opponent then 
picks up the captured stones and 
keeps them as prisoners. At the end of 
the game, a player's point count of 
area is augmented by the number of 
prisoners he has captured. Figure 3 
shows a group having one liberty. 

The game ends when both players 
pass consecutively, because they both 
see no further advantage in playing 
more stones. Usually, when this hap- 
pens, there are white stones within 
areas enclosed by black, and vice ver- 
sa. These stones have been given up 
because the owner can predict that 
they will be captured. They are 
removed as prisoners at the end of the 
game before counting the score. 

The remaining rules are tech- 
nicalities, Two that have a significant 
effect on the game, concerning "ko" 
and "suicide," will be mentioned later 
on. The rest involve details of ending 
the game and scoring, and are rarely 
invoked. 


A Go-Playing Program 

A Go opponent, called Wally, was 
programmed on a KIM-1 within its 
approximately 1 K bytes of memory. 
Wally's algorithm is based on essen- 
tially two capabilities: finding the 
liberties of a connected group, and 
matching a few common patterns. 
Moves take less than a second. 

А 15 by 15 board was used because 
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Verba 


commen 


ttCompared to the brands 

I've used before, Verbatim 

Datalife is the best yet! 99 
Sandy Tiedeman 
Las Vegas, NV 


ttNew Verbatim helped 
eliminate I. O errors on 
my Apple.99 

Richard Adams 

Ft. Walton Beach, FL 


е1 would prefer Verbatim 
Datalife over any brand I ve 
ever used.99 
Ship Piltz 
Overland Park, KS 


Му experience with 
Verbatim diskettes has been 
excellent. I've used several 
boxes over the past few 
months and they've all been 


error-free. 99 
Robert Roeder 


Las Vegas, NV 


Much stronger, better 
centering. A definite im- 


provement.99 
Leroy LaBalle 
Marrero, LA 


Г has worked perfectly 
everytime!99 
Richard Ruth 
Shippensburg, PA 


«1 like the thicker pro- 
есіме cover. 99 
David Hendel 
Lititz, PA 
Great! I have had no 
problems!99 
Timothy Roscoe 
Mechanicsburg, PA 


(ӘНІ Serbien C urpefatioh 
мені зх а рген cd А Феба гота Gor 


ttSo far my Verbatim disks 
have been performing flaw- 
lessly. Not always so with 
other disks.99 

Chris Otis 

Hoffman Estates, IL 


tt Runs quieter in the disk 


drive.99 
Richard Cannova 
Los Angeles, CA 


tt Verbatim disks are super. 
They’re our standard for 


quality.99 
Bob Mills 
Mission, KS 


ttAnything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement.99 
Steve Toth 
Piscataway, NJ 


ttOf the 130-plus Verbatim 
disks I have, I'm not aware 
of any problems. I'm sure 
the improvements will give 
your disks an even longer 


life.99 
Gerald Janas 
Warren, MI 


*t FANTASTIC. Not a single 
registration problem. Much 
more reliable than what ] 
had been using.99 
Gary Sandler | 
Playa Del Rey, CA 


ttVerbatim is much more 
reliable. I wouldn't trust 
anything else.99 
Howard Chin 
Pomona, CA 


ett Thank you for the im- 
provements. Just another 
reason why І 1 always use 
Verbatim.9? 
James Hassler 
Cheyenne, WY 


We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 
else's word for it. Try it your- 
self, and see if you don't 
agree 1t's the best media 
you've ever tried. For the 
name of your nearest 
Verbatim dealer, call (800) 
538-1793, in California call 
(408) 737-7771 collect. 


We play it back, Verbatim! 


Figure 1: The Go board. Players move alternately, placing stones on the points of in- 
tersection of the lines, rather than in the spaces. The nine dots are handicap-stone loca- 
tions. The line spacing is about 2.2 cm (seven-eighths of an inch). 


MARK GORDON 
COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
Р.О. Box 77, Charlestown, MA 02129 (817) 491-7505 


COMPUTERS OPERATING SYSTEMS 
MEWDOS by АРРАВАТІМС...., .............. 49.00 
NEWDOS+ by APPARAT INC ..... с... зеленые 99. 
MMS FORTH DISKETTE-PRIMER | 


DISKETTE ТК5-80” 

BUSINESS SOFTWARE FOR TRS-80 BY 585G 
Free enhancements 204 upgrades to тедімегед owners for the 
сөзі of media and malling. 30 day free telephone support. User | 
ann on request. 

Fully interactive Accounting Package. General Ledger. Accounts 


Payable, Accounts Receivable and Payroll ovine’ m | 
Complete Package (requires 3 ar 4 drives) , $475.00 
individual Modules (requires 2 or 3 drives) 


Intelligent Terminal System ST-BO fl. . 
The Electric Pencil -— Michael Shrayer 
File 


FINE PRINT 
Tandy Corporation trademark. Use пі above 
МЕС HARDWARE be д systems ma Tan tha use ol Radio Shack ETAS 
Enparan ols зоо) . DOS. „Aadio equipment subject to the will and whim ol | 
Novation ПС! Moderns 
15K Memory Kit ORDERING INFORMATION 
Mastercharge. We wil) ship C.O.D, -— 


— tiled af hl mo i p oniy. There will be а 40 percani 
c or n - ron 
Ap d lor above рожахяынуни EE«*9*".9*9-"»9--4 AS ‘00 deposit orders , Massa chusalls mzidante | 


on 
54.00 || add 5 percent e per == 
ЖЕТМЕРҒЕШЕ..........-........... -.... 24.00 To order call ко) l- люе] 3003435206 

STO GE MEDIA or inlormation са 1 7508 


Tha ny cannot Ба labia (ог pictoris! or 
dea DOM A РОЧ 27.00 ue c nu 


Memorex-box 10-35% ..-.. Bo uota УЕ жа 22.00 
Plastic Storage Вок............... ...... reves 9.00 | The above prices do по! include shipping. 
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Figure 2: Enclosed areas. Points marked x 
are in areas enclosed by one player or the 
other, The figure shows five black points 
and eight white points. 


Figure 3: A black group with exactly one 
liberty, marked x. If it is white's turn, he 
can capture the black group by placing a 
stone at x and removing the black group 
as his prisoners. 


it was convenient for addressing 
reasons to represent it internally 
within a single 256-byte page, using 
one byte per point. Although there 
would be room for a 16 by 16 board, 
a Go board ought to have a center 
point, Rows and columns were num- 
bered from 1 to F (in hexadecimal) so 
that the coordinates of a move could 
be entered on the KIM keyboard. 
When a move is entered, Wally 
responds with the coordinates of his 
move on the KIM display, and the 
complete board is also output on a 
video terminal. The display of a game 
in progress is shown in photo 1. 
Once the board representation and 
the input and output routines were set 
up, the first major component of the 
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Multi-User 


UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user ‘logs-in’ with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


Multi-Tasking 


UniFLEX is a true multi-tasking operating system. 
Not only may several users run differen 
programs, but one user may run several 
programs at a time. For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the ‘fork’ operation. Tasks may 
. be run in the background or 'locked' in main 
memory to assist cntical response times. Inter- 
task communication is also supported through 
the ‘pipe’ mechanism. 


The design of UniFLEX, with its hierarchical file 
system and device independent 1/0, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
son/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for 5450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 


FLEX 


UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
suppor software and OEM licenses are also 
available, ; 


Box 2570, West Lafayette, ІМ 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. — 


| 


program to be written was the routine 
that walks through a connected group 
of stones, marking the members of 
the group, and both marking and 
counting its liberties. Called 
COUNT, this routine is a variety of 
the maze-search algorithm. It was 
programmed recursively in machine 
language. 

What COUNT does for each board 
location it looks at is based on the 
“invariant assertion” that any point it 
looks at is one of the following: 


9 a stone in the connected group 

9 a liberty of the connected group 

® a stone of the other color adjacent 
to the connected group 


If it is looking at a stone in the 
group, it checks to see whether that 
stone has previously been marked. If 
not, it marks the stone and calls itself 
to repeat the same process, starting 
with each of the four locations north, 
east, south, and west of the present 
stone. 

Marking a stone or point, of 
course, means to set a particular bit in 
the byte corresponding to that point 
in the board representation. Other 
bits encode whether the point is 


THUNDERCLOCK PLUS"* 


Photo 1: A game in progress. Waily (the 
computer) is playing black, represented 
by the solid-looking crosshatches (8). The 
author is playing white, represented by 
0s. The computer uses a 15 by 15 board; 
the points of play are indicated by 
periods. In this game, black was given a 
nine-stone handicap. 


occupied and, if so, by what color 
stone. 

If COUNT is looking at an unoc- 
cupied point, it marks the point as a 
liberty and increments the count of 
liberties, unless the point has already 
been marked and counted. 

If COUNT is looking at a stone of 
the other color, it does nothing, and 


just returns. 

If a stone is on the edge, or first 
line, of the board, then one (or, in a 
corner, two) of its neighbors will be 
off the board. If COUNT is called for 
an off-board location, it returns im- 
mediately. 

Note that, if COUNT starts on a 
stone and operates as described 
above, the recursive calls to COUNT 
will carry the center of attention all 
over the group and onto all neighbor- 
ing points. The invariant assertion is 
satisfied because COUNT progresses 
one step each time only from stones 
in the group, as sketched in figure 4. 

The algorithm for COUNT is 
specified concisely in listing 1 using a 
kind of “structured English.” The rest 
of the Go-playing program will be 
specified similarly, as a collection of 
modules like COUNT. 

Recursion is not difficult to imple- 
ment; COUNT just calls itself with 
the usual jump-to-subroutine instruc- 
tion for each of the neighboring 
points. The current board location is 
in a register; it is saved on the KIM 
stack before it is replaced by the loca- 
tion of each neighboring point, and 
then restored upon return from each 
call. The size of the connected group 


PUT TIME AND REMOTE 
CONTROL IN YOUR APPLE II 


The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real-time clock/calendar and an interface for the popular BSR X-10 Home Control System. 

The THUNDERCLOCK clock/calendar makes accurate time and date available to your programa: month, date, day-of-week, 
hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off - for up to four years before battery replacement. 

On-card 1K firmware makes reading or setting the time easy from APPLESOFT or INTEGER 

BASIC, PASCAL, or assembly language programs. And it provides software selectable 

interrupts at any of three rates: 64, 256, or 2048 interrupts second. 


THE PLUS 


Add THUNDERWARE’S X-10 ULTRASONIC INTERFACE OPTION to your 
THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can 
remotely control lights and appliances. A full 128 dim/bright levels. And a powerful disk 
software package! The THUNDERWARE SCHEDULER software lets you create schedules to 
control lights, appliances, security systems, or almost any other electrical device. The software 
includes: SCUTIL- the SCHEDULER utility that lets you make or change a schedule, and SCHED- executes your schedules in 
real-time using the THUNDERCLOCK. SCHED runs in the ‘background’ so you can run other programs in the ‘foreground’. 


The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 


software package, and good documentation! 
а Suggested retail prices; 

Available Mrs your dealer. м, ШМ PLUS 

- Clock/calendar card with batteries and 
user's manual 
X-10 INTERFACE OPTION ................ 849 
BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 


user's manual 
PASCAL ЗОЕТУЛАКЕ.......................... $29 
Disk with PASCAL interface for clock and 
X-10 interface, and user's guide 
MANUALS ONLY, esch 

California residents add 6% sales ma 


lf your dealer doesn’t carry the 
THUNDERCLOCK PLUS: 
ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 EXT 307 (Outide California} 
800-632-2131 EXT 307 (California Only) 


OR WRITE TO: 


THUNDERWARE INCORPORATED 
P.O. Box 13322, Oakland, CA 94661 


Aib ш. А, , 
ilti TERR 
BSR K-10 is a trademark of BSR (USA) LTD. 
APPLE Il is a trademark of APPLE COMPUTER. INC 
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“Е your database system 
is so terrific, 
why doesnt the world 
beat a path to your door?” 


It is. 


And the way is paved by the going in; fast startup; less 

MDBS product line: database © programmer time...plus you can 
management systems second use it on a variety of hardware 

to none. configurations using an even 
None. more extensive variety of 

The reasons are as реп аз — languages. 

our product features. Such as the (One example: with MDBS you 
most important of all: increased сап transform a programming 
productivity — thanks to the language from an ordinary file 
successful management of management system into a full 
peopleware, hardware and fledged database system without 
software. missing a beat.) 

With MDBS database systems, · So, please take our invitation and 
you tailor the software to fit the give us a call, write or TWX. 
organization easily: because our Instead of beating the bushes, 
system is the most flexible beat the path ...to success. 
around, offering speed; low cost 


MDBS: We manage success. 
Micro Data Base Systems, Inc./Box 248/Lafayette, IN 47902 
(317) 448-1616/TWX 810 342 1881 
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is limited by the size of the stack; one 
byte of board location plus two bytes 
of return address are pushed for each 
call, and the calls are nested as the 
algorithm "walks" around the group. 
А 100-byte stack can handle a 
33-stone group. A group of that size 
would occur, if at all, only near the 
end of the game, when Wally's play 
deteriorates for other reasons 


anyway. 


Main Loop 

After COUNT was coded, a 
reasonable overall structure for a pro- 
gram to use it followed quickly. The 
main loop is specified in listing 2. The 
"consequences" of counting a group 
of stones include removing it from the 
board (zero out the board locations) 
if it has no liberties; other conse- 
quences have to do with suggesting 
tentative moves for Wally. Wally 
always plays black, in accordance 
with the Go tradition of giving the 
black stones to the weaker player. 

The pattern-matching facility was 
not implemented immediately. In 
fact, the first version of the program 
chose black moves randomly, trying 
again if it hit upon an occupied point. 


At least the capturing of black groups 
could be tested, and, for the most 
part, it was playing legal Go. 


Tactics and Priorities 

The next step in the design of the 
program was the decision that Wally 
would make contact moves, adjacent 
to white stones. In this way, the pro- 
gram would appear to be attempting 
to capture white groups, and would 
eventually fill up the liberties of each 
white group and capture it, if no 
defensive action were taken. 

At the same time, it was clear that 
Wally also should take some defen- 
sive moves to avoid capture. This 
brought up the question of priorities: 
when is a black group threatened 
enough so that Wally should stop 
attacking white and make a defensive 
move instead? The answer had to be 
based on the number of liberties re- 
maining in the black and white 
groups. It was decided that threats 
would be ignored until a black group 
had been reduced down to one or two 
liberties. Otherwise, Wally attacks 
whichever white group has the least 
number of liberties, because that 
group promises the best chance of be- 


ROOLtS 


ing captured. 

This strategy was implemented by 
associating a number of liberties with 
each suggested black move—namely, 
the number of liberties remaining for 
the group contacted by the stone. 

en a move is suggested, such as 
some liberty of a white group being 


Figure 4: How the procedure COUNT 
works, When tracing a black group, 
COUNT begins on a stone in the group 
and calls itself recursively to look at the 
four neighboring locations. If a neighbor 
is a black stone, the process is repeated 
until all stones in the connected group 
have been found, All unoccupied points 
adjacent to stones in the groups (ie: liber- 
Hes) are also found and counted. 
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IRISH FAMILY HERITAGE 


Search for your Irish Family Roots through a unique Micro-Program 
from Ireland. 
Eiron Computers are proud to offer you an original computerized 
Irish Family Heritage Program, containing a summary of every 
Irish Family and areas from which they originated. 
Also a background summary and emigration dates. 
Included are Map with Crest names and Family locations 
Price: $100. 
Send To: 
Eiron Computers Ltd., 
Eiron House, Park Road, 
Dun Laoghaire, 
Co. Dublin. 
IRELAND 
Tel:808575/805045 
Cables: Eiron, Dublin. Telex: 31502 


Allow 28 days for delivery 
Mastercharge, American Express 
Diners Club, Visa, 

or Personal Cheque accepted. 


Add $5 for Post & Packaging. 


* "When ordering state your Name, Address and Disk Type and Format 
e.g. North Star Horizon 54” Single Density, and whether you 
are using North Star, TRS-80, Apple or PET, etc. 


EIRON COMPUTERS are distributors of North Star, NEC and Epson Products. 
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М” you can use a microcomputer for 
sophisticated business applications 
... Because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interactive, Standard COBOL which 
offers the advantages of COBOL... 


powerful data structure features, English- 


like language, existing programmer 
expertise...to provide you with a full 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL, more if the program's 
split into dynamically loaded modules. 


Choose a Compact Compiler. 
The Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
indexed and sequential files. 


Or choose the 
Standard Compiler. 


The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM. 
A super-set of the Compact compiler, 
implementing ANSI 74 COBOL to 
Federal Low-intermediate Level. 


The same CIS COBOL 
extensions for conversational ч 
working, screen control, interactive ^N 
debugging, and special peripheral sup- | 
port are in both compilers. And there are 
more reasons to consider CIS COBOL: 

* It conforms fully to the ANSI '74 stand- 
ard, so programs are portable upwards 
and downwards to minis or mainframes. 
* [ts interactive features enable main- 
frame programmers to get results fast... 
working on inexpensive microcomputers. 


Forms 

The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automatically generates COBOL 
record descriptions for inclusion in your 
program. 


Forms-2 

A superset of FORMS, it eliminates the 
need to write simple data entry and 
inquiry programs, because the programs 
can be automatically generated from 
screen definitions. 


Environment 

CIS COBOL products run on the 8080 
or Z80 microprocessors under the CP/M* 
operating system, and on the LSI-11 

or PDP-11 processors under RT-11. 
They are distributed in a vanety of disk 
formats and come with a utility that 
enables you to use any make of CRT. 


OEMs 
Intel has adopted CIS COBOL and offers 
it (as iCIS- COBOL) for their Intellec and 


WHYCIS COBOL 
LETSYOUR . 
MICROCOMPUTER 


"^ [ntellec [[ systems. Ideal 
"^ far OEM's or private label, 


м 7 ЗАДЕ cis COBOL was developed 


— entirely by Micro Focus. Send 
inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 


| Send me more information for: 
ГО Single Copy Users 

| O Reseller and Distributor Licensing 
i 


ва | 


| 

Name 

| Ti oo ry | 
| Company | 
I Address | 
City/State | 

| Zip/Phone | 
| Computer Model | 
| version of DOS | 
| | 
| | 
| ІШІ MICRO FOCUS"! 
l Micro Focus Inc. « 1601 Civic Center Drive • | 
| Santa Clara» CA 95050 Tel: (408) 984.6961 * | 
| Telex: 171-135 MISSION SNTA | 
| U.K. Office * 58 Acacia Road * St. Johns Wood « | 
London NWS GAG « Tel:01 722 8843 * Telex: I 


228536 MICROF С | 


CIS COBOL distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems, Lifeboat Assoaates, Research Machines, Telecumputing, Modular Business Systems, Rair, Midlectrom. 
Rostronics and Juhnsen-Laird Inc. +Jntellec is a trademark of Intel Ср. "СРМ is я trademark of Digital Research Ine 
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Listing 1: 5tructured English specification 
of COUNT module to find and count the 
liberties of a connected group containing a 
stone at point "x" of color "color." 
COUNT calls itself recursively, saving x 
on the push-down stack during each call. 


COUNT(x, color): 
IF x is not off the edge 
THEN 
IF there is a stone at x AND 
it is the given color AND 
it js not marked 
THEN 
mark it 
CALL COUNT(NORTH(x), color) 
CALL COUNT(EAST(x), color) 
CALL COUNT(SOUTH(x), color) 
CALL COUNT(WESTt(x), color) 
ELSE IF there is no stone at x 
THEN 
mark the point as a liberty 
increment the liberty count 
END 
END 


counted, a best (move, liberties) pair 
is updated if the new move is adjacent 
to a group of a smaller or equal 
number of liberties. Since black 
groups are counted after the phase in 
which white groups are counted, a 
move by black in contact with a black 
group with one or two liberties is 
automatically preferred to a move 
adjacent to a white group with the 
same number of liberties. An excep- 
tion was put in later; when Wally 
finds a chance to capture a white 
group on the next move, he always 
takes it, even if some black group also 
has only one liberty. There is some 
doubt whether this exception was 
wise, however. 


Ko and Illegal Moves 


There are two situations in which a 


move on an unoccupied point is 
illegal. A move that leaves one's own 
group with no liberties is illegal. 
Figure 5a shows a move by black that 
would be illegal because the resulting 
black group would have no liberties. 
A move resulting in the capture of an 
opponent's group, as in figure 5b, is 
permissible because removing the 
captured group creates at least one 
liberty. 

The second type of illegal move 
arises from a ko, illustrated in figure 
6a. If white captures the central black 
stone on his next move, the position 
will look as in figure 6b. Now black 
can capture the white stone and 
reproduce the original position in 
figure 6a. This could go on forever. 
To prevent such infinite repetition, 
the Rule of Ko was introduced: no 


THEN 
choose a liberty not on edge line 
IF the group has 1 or 2 liberties 
THEN CALL EVAL for the chosen liberty 


Listing 2: Module specification for the main loop of the Go- 
playing program and two of its called modules. 


MAIN: END 
place black handicap stones END 
LOOP 

display the board BEFFECT: 


FOR each point x with a white stone DO 
CALL COUNT(z, white) 
IF the group has exactly 1 liberty 
THEN 
designate it as the black move 


get white'a move from keyboard 

CALL WEFFECT for the effect of white's move 
CALL BEFFECT to obtain a tentative black move 
CALL PATS to check for a pattern match 

place black stone 


END remove the white stones 
EXIT 
WEFFECT: ELSE IF the group has 2 or more liberties 
FOR each point x with a black stone DO THEN 
CALL COUNT(x,black) choose a liberty 
IF the group has no liberties CALL EVAL for the chosen liberty 
THEN remove its stones END 
ELSE IF the group has at least one liberty END 


— fl al ітіріс- 
tatione—wiih tw Ei memory 


capac. "You've got the best hard- 


ware for the best software around. — PASCAL-100 comes S 
complete with extensive documenta- OEM 
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a à orma 
you can run your current software—including New Generation $-100 
CP/M‘—without modification. Ready to con- PASCAL-100 is designed for the versatile, DigicompResearch - 
vert an application to Pascal? Do it anytime, — flexible 5-100 bus. Fully compatible with 
with no disruptive hardware changes. the new IEEE-696 standard, yet works with Terrace Hill ш 1 
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Mauro MP-250D Proac 


The $695 pen plotter that gives 
professional accuracy with 
superb line quality! 


Mauro's design innovations make it possible 
to produce a high quality, low cost plotter 
that out-performs every other plotter of 
comparable price on the market today. In 
fact, its line quality matches that of plotters 
costing $2,000 or more. 

Proac draws with .005''/step resolution 
and + 0,5% @ 17" degree of accuracy at 
speeds of 2.5" per second or higher. A 
unique multi-point paper drive helps achieve 
this level of accuracy, making Proac suitable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs currently available include: [1] 
Complete 2D and perspective plotting, in- 
cluding ASCI] and curve generation which 
are available as relative linking libraries (1.80) 
for Microsoft compatible software products, 
Fortran-80, Cobol-80, Compiler Basic, and 
Масго-80 in CP/M compatible files on 8” 
JBM-3740 or $%"’ Northstar formatted 
disks. {2} Apple И UCSD Pascal implemen- 
tation of Turtle Graphics including full 128 
ASCII character set; Pascal subroutines are 
Fortran compatible. /3} Complete scientific 
and business data graphing package for Ap- 
ple II. Includes data editor, Hi Res screen 
preview, Axis tic marks, labeling and scaling, 
data overlays, names and comments, point, 
line, bar, and pie graphs, 128 ASCII charac- 
ter set, data file handling. {47 Schematic 
drawing system for TRS-80. Has two font 
system: .15'* grid for B size, and .1" for А 
size drawings. Comes complete with 
predefined symbols for standard logic, linear 
devices, passive and active components, con- 
nectors, and 128 ASCII character set. System 
is menu driven with placement of symbols 
and interconnectors done under cursor con- 
trol on the screen before plotting. Other soft- 
ware is in development and will be available 
upon completion. 

Proac comes with full vector driving 
software for 8080, 6502, and 6800 based com- 
puters. Interfaces are available for Apple, 
TRS-80 and PET. With the addition of the 
SIA 250 intelligent interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com- 
plete information and specifications for MP- 
250B Proac and available software. 


MAURO ENGINEERING 


2220 Pack Trail, Mount Shasta, CA 96067 
Telephone 916 926-4405 
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Figure 5: Ilegal moves. The point marked 
x in 5a is illegal for black because it would 
result in a black group with no liberties. 
The point marked x in 5b is permissible, 
however, because it captures the two 
white stones, leaving the inner black 
group with two liberties. 


player may move so as to reproduce 
the board position existing just prior 
to his opponent's last move. À move 
must be made elsewhere to change the 
board position before the ko capture 
is allowed. 


Lookahead 

Kos are common and often critical 
in master games, but at Wally's level 
it was simpler to leave out the Rule of 
Ko. However, it is essential to avoid 
suicidal or totally wasted moves 
which fill in the last liberty of a 
group, or leave it only one liberty, so 
that the group will be captured 
anyway. Hence a limited lookahead 
capability was adopted. The last step 
in evaluating a suggested black move 
is to put the stone down tentatively 
and count the liberties of the resulting 
black group. This is done by calling 
COUNT. The move is rejected if the 
resulting group does not have at least 
two liberties. 

The complete move evaluation 
module, EVAL, is shown in listing 3. 
The module LOOKAHEAD saves the 
current (move, liberties) pair before 
COUNT is called with the tentative 
black stone in place. 


Pattern Matching 

Wally's most intelligent-looking 
moves are pattern matches. There are 
common configurations of stones 


which suggest an obvious next move 
to a good player. Wally has a table of 


i DOS 
i 355 


Figure 6: Ko. In 6a, white can capture the 
black stone, resulting in 6b. It is illegal for 
black to restore 6a immediately by recap- 
turing the white stone; he must wait a 
tum. 


patterns of this sort; these patterns 
are illustrated in figure 7. Each pat- 
tern includes one white stone and two 
black stones, with a third black move 
indicated. Patterns 7a thru 7e repre- 
sent responses to threatened connec- 
tions. Patterns 7f and 7g create good 
"shape." 

In Go, as in other spheres, there is 
truth to the motto, "In unity there is 
strength." The first step in capturing a 
group of stones is to cut it off from 
any other large groups nearby. Two 
weak groups, when connected into a 
single large group, often have a much 
better chance of survival. That is why 
defensive moves like figures 7a thru 
7e are important, 

Good shape in Go is a local posi- 
tional strength. It is characterized by 
diamond-shaped configurations, or 
box-like shapes with at least two solid 
walls. These patterns enclose an area 
in an easily defended way, and serve 
as a basis for expansion. Moves like 
those in figures 7f and 7g are ag- 
gressive moves that take area while 
expanding against the opponent's 
outposts. 

The program looks at each white 
stone, trying to find two black stones 
near it in the same relative positions 
as in one of the patterns. The table 
entry for a pattern contains the ver- 
tical and horizontal displacements of 
the two black stones relative to the 
white stone, and that of the suggested 
black move. If the two black stones 
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are found and the point for the black 
move is unoccupied, the black move 
is returned for evaluation. 

Each pattern must be considered in 
all possible orientations around the 


Listing 3: Module specifications for move 
evaluation, lookahead, and pattern 
matching. 


EVAL(move, liberties): 
GLOBAL (best-move, best-liberties) 
IF liberties s best-liberties AND 
LOOKAHEAD(move) = 2 

THEN 
best-move = move 
best-liberties = liberties 

END 


LOOK AHEAD(move): 
place black stone at move 
CALL COUNT(move,black) 
remove black stone 
RETURN count of liberties 


PATS: 
FOR each white stone DO 
IF there is a pattern in the table 
centered on that white stone 
THEN 
get suggested black move y 
CALL EVAL(y,2) 
EXIT 
END 
END 


Micro Computer Your One Stop For. . 


CENTRONICS 
CALL FOR PRICES 


ІМІ - $495 
ІМ2 - $988 


АТАН! 


800--5795 — — 


XYMEC 
HQ 1000 


MAIL ORDER ONLY 
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MAIL ORDER ONLY 


Quality and Huge Savings 


DISCOUNII..... 


QUALITY е DELIVERY ¢ SERVICE 
60 E. 42nd St. Suite 411 New York, NY 10017 ЖЕН 


| COMMODORE 


- $2395 


Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shipping and insurance charges except items marked with asterisk, 
VISA, MasterCharge add 5% N. Y.S. Residenta add appropriate sales tax. 


white stone. Three-stone patterns 
have either four or eight orientations, 
depending on their lateral symmetry. 
The program trades table space 
against program space by performing 
180? rotations automatically. Thus, 
two or four table entries representing 
different orientations of each pattern 
are needed to account for all 
possibilities. 

Pattern matches are checked last, 
because they almost always take 
priority over moves arising from the 
earlier phase of counting the liberties 
of groups. Pattern-match moves are 
associated with an artificial figure of 
two liberties to set their priority. 
Thus, if Wally can capture a white 
group, or avoid the capture of a black 
group having one liberty, he will do 
so despite any pattern matches. The 
priorities of the patterns are deter- 
mined by the order in which they are 
checked, since the first match found is 
returned. 


Ghost Stones 

The edge of the Go board is 
strategically important because it 
helps to wall off areas. An attempt by 
white, for example, to invade be- 


(212) 986-7690 


SALE! 


EPSON MX-80 
EPSON MX-70 


PAPER TIGER 
445 & 460 


CALL FOR PRICE 


16K - $888 E 
16K - $888. SUPERBRAIN 
2022 - $695 32K - $2445 

2040 - $1088 64K - $2749 

8050 - $1535 64KQD - $3395 
8032 - $1495 


' 
МЕС 
SPINWRITER 


5510 - $2795 
5520 - $2990 


1730 - $2195 


(DENOTES ITEMS 
SHIPPED F.O.B. NYC) 


PHONE (212) 986-7690 


tween a black stone and the edge of 
the board should be defended against. 
The first five patterns in figure 7 
already defend against threatened 
connections; why not use them to pro- 
tect the connection between a stone 
and the edge of the board? Imagine 
that there is an additional row of 
black "ghost" stones all around the 
board. As figure 8 shows, a white 
move near the edge can then invoke a 
pattern. This idea was implemented 
in the pattern match by allowing off- 
board positions to count as black 
stones tested for in each pattern. 


Edge Moves 

One of the most startling im- 
provements in Wally's performance 
resulted from a simple observation in 
the first few games. Groups on the 
edge of the board, when attacked, 
often extended fruitlessly along the 
edge, as in figure 9. A prohibition 
against edge moves, except to capture 
or on a pattern match, was added. 
Wally's play began at that moment to 
take on the character of an opponent 
to be reckoned with. 


Handicaps 

Go has a handicap system that 
allows an expert to play an even and 
interesting game with a novice. Black 
is given a head start of two to nine 
stones on designated points—the ones 
marked with black spots on the board 
(see figure 1). The handicap stones 
are placed symmetrically like die 
spots, except that a handicap of three 
stones is placed on three corners. Ad- 
ditional handicap points, for a total 
of up to seventeen stones, were added 
for Wally's benefit, since it was not 
expected that he would be a strong 
player. Each additional handicap 
stone accounts for roughly 10 points 
difference in score. 

The handicap stones help to make 
up for Wally’s lack of overall 
strategy. The handicap points are 
good points to occupy early in the 
game, so a large handicap solves 
much of the strategy problem. 


Eyes and Life 

Wally has a blind spot that costs 
him dearly against experienced 
players: he does not understand that 
any group, no matter how large, will 
be captured unless it has two "eyes," 
or sufficient space to make them. An 
eye is an unoccupied point or con- 
nected group of points. A group 
enclosing two eyes is immune from 


WHY? 
Reliability! 


Thats the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S-100 bus and the new IEEE 
S-100 bus. 


Flexibility! 


No matter what CPU you use, we 
have the memory for you. 

SUPERAM™ 2 — We've delivered 
over 5,000 of these 64K dynamic 
RAM boards to OEMs worldwide. 
This board sets the standard for 
reliable operation. 

SUPERAM™ 4—Now available 
for 280А and 8085A users, with 
bank select and optional parity bit. 

SUPERAM™ 5—Our forthcom- 
ing IEEE-696 (S-100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx16 or 
64K x8. 


With ECC, too! 


Announcing the SUPERMEM'" 
ECC! This is the ultimate in memory 
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data protection: built-in automatic er- 
ror correction. The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 


We'll Design One for You! 


If you have a special situation 
that calls for a custom design in- 
volving memory, processors, con- 
trollers, or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need. 


And That's Not All! 


We also supply the following 
Microcomputer Boards: 


° С-86 — 16-bit 8086 processor 


board with multi-processor arbitra- 
tion logic, on-board PROM and 
RS-232 port. 

e V-100 — 80x24 high-speed 
video output board. 

е D-100 — Coming soon, the 
answer to 51/4 and 8-inch Win- 
chester control. 


WRITE FOR OUR NEW BROCHURE 


Б | CEONS 


OEM Computer Products 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946-8030 


@PICEON, INC. 1980 
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e've lowered the 


No, the low CompuServe $5.00 per hour charge 


hasn't changed, but the world of information 


we offer is growing steadily. 


Of CompuServe's 22 large computer systems, 10 are 
housed here in our Dublin, Ohio Computer Center. 


More Computer Power 

The number of CompuServe customers 
keeps growing — now more than 8,000 
strong. The more customers we have, the 
more computer power and access lines we 
dedicate to our Information Service. Our 
22 mainframe computer systems provide 
sufficient power and capacity to serve 
thousands more. 


More News 

In addition to the Associated Press, we've 
added more news. Read The New York 
Times and all the news that's fit to print, 
including Broadway show and movie 
reviews, stories from Pulitzer Prize-winning 
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writers and more. We are continually 
adding new features to the information 
service, so check our "What's New" 
section regularly to see what other 
information is available. 


TRS-80™ Color Computer 

and Videotex™ | 

The CompuServe Information Service is 
sold in Radio Shack? Stores and, in 
addition to all the major brands of com- 
puters and terminals, can be used with 
the new TRS-80 Color Computer and 
Videotex terminal. Our special software 
formats the information in easy-to-read 
pages. Go forward, backward, anywhere 
in the CompuServe Information Service 
databases — even directly to a page of 
information. 


Big System Reliability 

When we say we're reliable, we mean it. 

In fact CompuServe computers were up 
and running for a 99.6 percent reliability 
factor last year. We've also built in many 
"invisible" features like data error detection 
and retransmission — all those technical 
enhancements which add up to the 
CompuServe Information Service being 
ready to use when you're ready to use it. 


Radio Shack, TRS-80 and Videolex are trademarks of Tandy Corporation. 
ATARI is a trademark of ATARI, Inc. 


cost of the world. 


Access to all the 
CompuServe services, 
including electronic mail; 
bulletin board; CB 
simulation; newsletters from 
Radio Shack*, Atari*, and 
others; up to 128K storage free 
plus all the services listed 
here are yours. Access time 
is only 83 cents per minute 
between 6 PM and 5AM 
weekdays and ail day 
weekends, billed to your 
charge card. It's a local 
phone hook-up in more 
than 260 U.S. cities. 


Welcome to 
CompuServe 


There's an energy 
management system, 
home repair tips, 
discount information, 
personal health infor- 
mation and more. 
Better Homes & 
Gardens provides 
household 
information such 

as recipes, 
nutritional 

analyses and | 
meal plans. 


Home 
Information 


All kinds of games 
(including some for the 
kids), book and movie 
|| reviews, astrology and 
m {һе latest sporting event 
news — even point 
spreads and injury lists. 
There's the 
CompuServe line printer 
art gallery and even a 
national user opinion poll 
for instant feedback on 
current events. 


That's 
Entertainment 


КЕЛЛЕ 


CompuServe 


A complete program. 
The AP financial wire, 
newspaper financial 
pages, Raylux Financial 
Advisory Service, the 
Commodity News 
service and personal 
financial programs. At 
a Slight additional 
charge, you can 
retrieve fundamental 
financial data on 

more than 1,700 
companies fram 
Value Line, and MicroQuote offers current and historical 
data and special market reports on more than 40,000 
stocks, bonds and options, updated daily. 


While the 
CompuServe 
Information 
service is 
designed for 
everyone, 
MicroNET 
Personal 
м 
IS Tor the " 9 FITTI 
knowledgeable DOAGN 
computer | a 7 
hobbyist ог 
business — 

person. You can buy software and have it downloaded 
directly to your person computer. Use programming 
languages such as APL-SF, EXTENDED BASIC, 

MACRO-10, SNOBOL, EXTENDED FORTRAN and 

PASCAL, use word processing and text editing 

programs. 


© MicroNET 
Personal 
Computing 


Not 1985, NOW! 


see for yourself what a state-of-the-art electronic 
information service can do. Get a demonstration at 
a Radio Shack" computer center or store — or write 
to us for further information. 


Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 


(614) 457-8600 
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Figure 7: Patterns. In each of these seven configurations, the black move marked x is 
suggested when the white stone and the two other black stones are already present. 
These patterns are applied in all orientations. 


capture, because a group cannot be 
captured unless it can be brought 
down to only one liberty. A group 
with two eyes will always have at 
least two liberties. The opponent can- 
not fill either eye because such a 
move would fill all the liberties of his 
invading stone, and hence is illegal. 
Figure 10 illustrates this. 

Wally does surprisingly well 
despite a fundamental ignorance of 
the facts of life. Captures and pattern- 


matching moves tend to create eyes 
more or less automatically. 


Play Experience and 
Improvements 

Wally plays like a beginner; 
however, he does play better than 
people just introduced to the game. 
Experienced players are surprised by 
the reasonableness and apparent skill 
of some of Wally's moves but are 
quick to discover that he does not 


know about forming two eyes. 

Along the present lines, there is no 
room for significantly improving 
Wally within the 1 K-byte memory 
that my KIM-1 has. With a memory 
extension, the first improvement that 
springs to mind for the future is a full- 
sized board. The Rule of Ko is not 
hard to implement and should be in- 
cluded. Many more patterns ought to 
be added, and the pattern-matching 
mechanism could be more general. 

Wally should be taught something 
about ladders, if only to avoid them. 
A ladder, illustrated in figure 11, is a 
sequence of moves that ends in 
disaster for one side or the other, 
depending on conditions several 
moves ahead. 

The most challenging problem for a 
Go-playing program is how to 
recognize when a group does or does 
not have the potential to form two 
eyes. 

Looking ahead down the move tree 
as a general approach, as is done in 
chess-playing programs, has two 
obstacles: the sheer number of pos- 
sible moves at each turn, and the need 
to first develop a way to evaluate the 
board configuration. The best can- 
didate for an evaluation function is 
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HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 


* x NEW ж ж DISCAT (32K 1-drive Min) 


Mod І, 11 $50.00 
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FOR THE TRS-80* Mod Il 


NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

* Allows up to 4 Mod Il's to connect to a single controller — up 10 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served), 

e Uses Cameo coniroller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard? Soll Disk System (HSD) software, 

& аса, үа 3 to 8 times faster [һап floppy. Mixed lloppy/hard disk operation 
supporte 

ә Compatible wilh your existing TRSDOS programs! All BASIC slalements 
are identical. 

• А single file may be as large as one disk. Alternate mode allows 24-mullion 
byte record range. Direclory expandable to handle thousands of liles. 

* Includes special utilities — backup and copies, HPURGE lor multiple deletions. 
HOCS directory catalog syslem, and Hard Disk Superzap. FORMAT utility 
€ oplions lor specifying seclors/gran, plallers/drive, logica! disk 
size. elc. 


HARD DISK ORIVE $ CONTROLLER $5995 RACET HSD Sollware 
Call lor multiuser pricing. Dealers call for OEM pricing. 


INFINITE BASIC (Mod I & IIl Tape or Disk) Mod 1 $50.00, Mod IN $60.00 
Extends Level 11 BASIC wilh complete MATRIX lunctons and 50 more strin 
functions. Includes RACET machine language soris! Sort 1000 elemenis in 
saconds!! Select only functions you мапі to optimize mamory usage. 


INFINITE BUSINESS (Requires Infinite BASIC) Mod i & 530.00 
Complete printer paginallon controls — ашо headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, —, ". Z. Binary search 
of sorted and unsorted arrays. Hash codes. 
BASIC CROSS REFERENCE UTILITY (Mod 11 64K) $50.00 
SEEK and FIND lunctions for Variables, Line Numbers, Strings, Keywords. ‘All’ 
options available for line numbers and variables. Load Irom BASIC — Call with 
"CTRL'R Outout lo screen or printer! 
USM Mod 1$75.00, Mod I1 $150.00, Mod tli $90.00 
Disk Sort/Merge for RANDOM files. All machine we stand-alone package lor 
sorting speed. Establish sort specification in simple IC command File. Execute 
from DOS. Қ Operator action to sort is lo change diskeltes when requested! 
Handles multiple diskette files! Super (asl sort times — improved disk 170 times 
make this the fastest Disk Sort/ Merge available on your TRS. 

(Mod | Min 32K 2-drive system. Mod II 64K 1-drive. Mod Ili 32K 1-drive) 


$400 
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This comprehensive Diskette Calaloguing/Indexing ulllity allows the user to keep 
track of Ihousands of programs in a categorized library. Machine language program 
works with all TRSOOS and NEWOOS versions. Files include program names and 
extensions, program ‘еп, diskette numbers, front and back, and disketie free space. 


ж х NEW ж ж 

КЕЅ-80 (1-driva 32K Min — Mod II 64K) Mod |, 11 $100.00; Mod 11 $175.00 
The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer wilh a poweriul disk handling facilily for development of data base 
applications. Binary Iree index system provides rapid access to file records. 


ж ж NEW x ж 

MAILLIST (1-drive 32K Min - Mad It 64K) Mod 1, 11 $75.00; Mod 11 $150.00 
This ISAM-based maillist minimizes disk access limes. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit stale code. Up 10 30 attributes. Mask 
and query selection. Record access limes under 4 seconds!! 


ж k НЕМ к x LPSPOOL (32K 1-driva Min) Mod | $75.00 
LPSPOOL — Add multi-tasking 10 permit concurrent printing while running your 
application program. The spooler and despooler oblain print jobs fram queues 
maintained by the system as print files are generaled. LPSPOOL supports both 
parallel and serial printers. 


UTILITY PACKAGE (Mod 11 54K) $150.00 
Important enhancements lo the Mod 11. The fila recovery capabilities alone will pay 
for the pacage in even опа application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover dale from 
bad diskeltes! XCOPY provides multi-file copies, ‘Wild-card’ mask select, absolule 
sector mode and olher features. SUPERZAP allows examine/change any seclor on 
diskelle include track-0, and absolute disk backup/copy with 1/0 recovery, DCS 
builds consolidated directories гот multiple diskettes into a single display ог 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets ‘ОЕ ' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 


DEVELOPMENT PACKAGE [Mod Il 64K) $125.00 


Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
I| interface lo (ће M'ciosolt "Edilor Assembler Plus’ software package including 


uploading services and patches for Disk 1/0. 
FE; жік. NA. С.0.0., PURCHASE ORDER E ААСЕТ computes zi 
TELEPHONE ORDERS ACCEPTED (7141 637-5915 Тер 
1330 М. Glassel, Suite "М 
"TAS-80 1S А REGISTERED TRADEMARK 
OF TANDY CORPORATION Orange, CA 92665 
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BMC's best seller newly available 
with superb functional versatili 


VIDEO DISPLAY 

12 inch . 
80 ch x 25 line 
BO ch x 20 line 
40 ch x 25 line 
40 ch x 20 line 
Color (8 colorsyGreen 
Smooth Scrolliag 


“ FUNCTION KEY 
Programmable 
10 Keys 


* FLOPPY DISC 
5 inch x 2 deck, 280 KB/deck 
Dual sided — Double density 


ғ SUPER FUNCTION KEY 

Programmable 

10 Keys 

è PRINTER 

Dot Impact 

80 chisec. 

80 chiline, 40 ch/line 

Graphic Mode 

Alphabets (capital/small) Numerics, 

Katakana 

Various Symbols, Hiragana, Kanji 

Roll Paper/Sproket Paper 

3 Copies 

Dimensions: 510W х 6830 x 505H mm (Color) 
510A ‹ 08D < 505Н mm (Green 

при! Voltage: AC 117V/220V z10*» 5080H: 

Option: Light pen Rom Cartridge 


Selectable by Programming 


BMC USA INC. 


Suite 600, Union Bank Bldg. 
11222 La Cienega Bivd., Inglewood СА 90304 USA 
Tel: 213-641-4588. Telex: 182379 bmcing 
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MORE FOR YOUR 
RADIO SHACK 
TRS-80 MODEL 1! 


THE DATAHANDLER 


DATABASE MANAGEMENT 
SYSTEM IN MMSFORTH 


Now the power, spaed and compactness ol 
MMSFORTH driva a major applications pro- 
gram lor many of YOUR home, school and 
business lasks! Imagina a sophisticated 
database management sysiem wilh ПәхіНі 
{у Io create, maintain and print mailing lists 
with multiple address lines, Canadian or the 
new 9-dig! US. ZIP codes, and multiple 
phone numbers, plus the speed 10 toad hun- 
drads of records or sort them on several 
lields in 5 seconds! Manage inventories with 
selection by any character or combination. 
Balance checkbook records and do CONDI- 
TIONAL raporting of expenses or other cal- 
culations, File any records and recall 
seiected ones with optional upperlower 
case match, in standard or custom formats. 
Personnel, membership lists, bibliographies, 
catalogs о! récord, stamp and coin collec- 
lions —you name it! ALL INSTANTLY, with- 
out wasted bytes, and wilh cueing from 
screen во good that non-programmers quick. 
ly master iis usa! Wilh manual, sample data 
files and custom words for mail list and 
checkbook use. 


Technical: Handles data as compressed in- 
dexed sequential subfiles of up to 25K char- 
acters (9K in 32K RAM) Access 1-4 dala 
diskettes. Modified Quicksort. 2 
precompiles for 5-second program load. Sell- 
adjusts for ma пу foutine mods. Struclured 
and modular MMSFORTH source code ideal 
ior custom modifications. 


THE OATAHANDLER V1.1, a very soph- 
isticated database managemeni system 
able by non-programmers (requires Disk 
MSFORTH, 1 drive & 32K RAM) with 
manuals, $50.95" 


IM FORTH 


THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL | 
(Over 1,000 systams in use) 


MMSFORTH Disk System V1.8 (requires 1 
disk drive & 18K НАМ) just $70.95“ 
MMSFORTH Cassatte System V1.B MC 
Level 1! BASIC & 18K RAM) 550.95" 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source code providad 

MMSFORTH Nawslallar 

Many demo programs aboard 

MMSFORTH User Groups 

dis НИ staff can adapt 
DATAHANDLER to YOUR needs. 


MMSFORTH UTILITIES DISKETTE: includas 
FLOATING POINT MATH Іс BASIC ROM 
routines plus Complex numbers, 
Reclangular-Polar coordinate conversions, 
Degraes mode, тоға), plus a full Forth: slyle 
280 ASSEMBLER: plus a powerful CROSS. 
REFERENCER 10 list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 18K RAM), .. $39.95* 


FORTH BOOKS AVAILABLE 


MICROFORTH PRIMER {comes with 
MMSFORTH) saparataly $15.00* 
USING FORTH — more detailed and advanc- 
Bd than above .. . $25.00* 
THREADED INTERPRETIVE LANGUAGES ~ 


advanced, excellent 
MMSFORTH-like lan uage > 818.85“ 
CALTECH FORTH MANUAL — good on 
Jn internal slructure, etc $10.00* 


— Soltware prices include manuals and ra- 
ме di of a single-syslem user 
license 2.00 SIH plus $1.00 per addi- 
tional book; Mass. orders add 5% tax. 


analysis ol 


Foreign orders add 20%. UPS COD. VISA & 

МІС accepied; no unpaid purchase orders, 

please. 

Send SASE for free MMSFORTH information, 
Good dealers sought 


Gel MMSFORTH producia from your 
computer dealer or 
MILLER MICROCOMPUTER 
SERVICES (B4) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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Figure 8: Ghost stores. The black move at 
x is suggested by the pattern in figure 7d 
because there is an imaginary black stone 
at point Y, off the edge of the board, for 
purposes of pattern matching. 


Figure 9: Running along the edge. Before 
the program was modified, black would 
move at x, white could respond just above 
x, and the process would be repeated until 
the black "worm" reached the edge of the 
board and was captured. Edge moves are 
now prohibited except for captures and 
pattern matches. 


Figure 10: A safe group with two eyes. 
White cannot capture black because both 
eyes, marked x, would have to be filled. 
But white can make only one move at a 
time, and a move in either point is illegal. 


Figure 11: A ladder. White threatens to 
capture black by moving at 1. When black 
attempts to escape at 2, white moves at 3, 
and so on. The black stones form a stair- 
case that eventually reaches the edge of 
the board and is captured by white 9. If 
there were a black stone at 6, however, 
black would escape, and white would be 
left in a vulnerable position. 


an estimate of the area controlled by 
each player. When an area is only 
loosely surrounded, however, or an 
invasion is in progress, it is very dif- 
ficult to determine the ownership of 
many points. A possible approach is 
the perceptual-grouping  heuristic 
method developed by Zobrist 
(reference 3). Move tree searching is 
probably the only way to find the 
best move in confined tactical situ- 
ations, like those that appear in Go 
problem books. 

Another improvement suggested 
by chess programs is to include some 
of the countless known corner open- 
ings, or “joseki.” Joseki are useful 
anywhere in the board, and should be 
implemented as an extension of the 
pattern matching. 

After a move that leaves an 
opponent's group with only one liber- 
ty, one is supposed to say "atari" to 
warn him that his group is about to 
be captured. Wally says nothing, and 
I have lost large groups by failing to 
notice an impending capture. "Atari" 
goes in next. Bi 


References 
1. Ryder, J. “Heuristic Analysis of Large 
Trees as Generated in the Game of Go." 
Stantord University: Ph D Thesis, 1971. 
2. Wilcox, B. "Computer Go." American Go 
Journal, 1979. 
3. Zobrist, А. “А Model of Visual Organization 
ior the Game of Go." AFIPS Spring Joint 
Computer Conference, 1969, pages 103 thru 
112. 
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Give to the 
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your choice. 


THE UNBEATABLE 3-100 


MEMORY 


a, 4- ооа 


Y lI 


XEETEIIITINTST 
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That's the MEASUREMENT systems & соп- 
trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE, NORTH 
STAR, MP/M, and most other S-100 systems. 


Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
(DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 


The DMB6400 uses I/O port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 1/0 ports 
for addressing the memory banks. The mem- 
ory 13 configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 


A Divislon of MEASUREMENT systems &. controls 
Incorporated 


RUE zm 
Minti быш. 


То тешиш и 


Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
5- is Memory: 
e Four independent 16K software select- 
able banks. 
e Each bank is independently addressable 
on any 16K boundary. 
e Switch selectable bank sizes — from 
16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for each 
of the 256 ports. 
e 7-80 4MHz operation with no wait 
states using transparent refresh. 
On-board diagnostic LED's. 
Low power — 8 watts maximum. 
Reliable, tested and burned-in memory. 
IEEE S-100 compatible timing. 
One year guarantee. 
Attractive Dealer & OEM Prices. 


See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 


ABLE 5-100 Memory. 


See us at the sixth Computer Faire, booth 1526, San 
Francisco April 3-5 


867 North Main St. / Orange, Calif. 92868 / (714) 633-4460 
TWXITELEX: 678 401 TAB IRIN 


Build Your Own Turing Machine 


James E Willis 
Lawrence Berkeley Lab 
I Cyclotron Rd 
Building 4 
Berkeley CA 94720 


In 1936, Alan M Turing gave the 
following description of a computing 
machine: 


down a new symbol on the square; 
in other configurations, it erases 


The machine is supplied with a 
"tape" (the analog of paper) run- 
ning through it, and divided into 
sections (called "squares"), each 
capable of bearing a "symbol." At 
any one moment there is only one 
square, say the rth, bearing the 
symbol Gí(r) which is "in the 
machine." We may call this square 
the "scanned square." The 
"scanned symbol" is the only one 
of which the machine is, so to 
speak, "directly aware." However, 
by altering its m-configuration, the 
machine can effectively remember 
some of the symbols which it has 
"seen" (scanned) previously. The 
possible behavior of the machine 
at any moment is determined by 
the m-configuration g(n) and the 
scanned symbol G(r). This pair 
gín), G(r) will be called the "con- 
figuration." Thus, the configura- 
tion determines the possible 
behavior of the machine. In some 
configurations in which the 
scanned square is blank (ie: bears 
no symbol) the machine writes 
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the scanned symbol. The machine 
may also change the square which 
is being scanned, but only by shift- 
ing it one space to right or left. 


A Turing Machine 
consists of three parts: 
a tape, a program, and 

a device. 


Turing's description has become the 
definition of computability. That is, 
if a Turing Machine can work the 
problem, then the problem is said to 
be computable. 1f no Turing Machine 
can eventually find an answer to the 
problem, then the problem is not 
computable. John von Neumann and 
others have tried to establish a rela- 
tionship between a Turing Machine 
and human neural networks. (See 
Michael Arbib's book, listed in the 
references at the end of this article.) 
An overview of these concepts along 
with some history of the problem is 
given in an article by Jeremy Bern- 
stein (reference 2). An example of a 


hardwired version may be found in 
Jonathan K Millen's article (reference 
3). 
As with other problems involving 
computing machines, the first step is 
to carefully define the problem or 
task. Once a careful definition has 
been given that defines and limits the 
scope of the project, we may then at- 
tempt a solution. The solution may 
take on many forms depending on the 
intended use of the project. 

In this article, [ will describe a finite 
(theoretical) Turing Machine (TM) 
and the implementation of a Practical 
Turing Machine (PTM) in hardware, 
in a program for the 6800 micro- 
processor, and in a FORTRAN pro- 
gram. These implementations are 
equivalent in that they accept the 
same input and, for that input, pro- 
duce the same output. 


Turing Machines—a Definition 
A Turing Machine consists of three 
parts: a tape, a program, and a 
device. The tape consists of an in- 
finite array of 1s and Os. The device 
writes on the tape and moves the tape 
MEER to the program. (See figure 
la. 
Text continued on page 128 
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(8 SLOT S-100) | (8 SLOT S-100) 
SINGLE USER М DRIVE EXPANSION LINKED USERS 


64K — 10MB — 1MB FLOP З5 МЕС — 17MEG ТАРЕ 


скау 


| CONVENTIONAL SINGLE USER | | 


128K — 2MB — FLOP 


| | | | | | r Г ~ 0 | 
а —_ ^— - | E: USER NETWORK CP/NET® 


i | DRIVELESS SLAVE NETWORK | MINI DRIVE SLAVE NETWORK | | with B Levels of Host Background Tasking 


| „Means; „Emulation Available on ALL Systems: 


183270, 3271 Д Ба УБХ 
_ Ж More Add-On S ales, —— PDP-11, RSTS-E, TOPS м hc orco toxic 


_ x Less Duplicate Inventory. ~~ onDeck 10 20 pa | 
— x Less Hassle from the Competition, qd Vx | DERA 4 | 
* More "Yes" Answers to your Customers. |PRODUCTS S. e 
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IHANKS FOR HELPING 
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TO KEEP UNITED WAY 
. IN BUSINESS. 


IT 


— year, United Way successfully continues to 
support local human service agencies in communities all 
across the United States. 

A lot of the credit for this success goes to the 
dedicated efforts of people in business — to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle- — people 
who work lunch-hours and evenings to help organize 
local campaigns and collect money, to the newest 
mailroom clerk who swallows his shyness and asks his 
fellow workers for a last-minute contribution. 

And by operating like any other modern, well-run 
business enterprise, United Way succeeds in лаш 
delivering the maximum in human services 
for the dollars that are collected. 

Thanks again for your help. 


Thanks to you, it works. for all of us. United Way 


L] 4 
Coane A Public агам of Tm Magazines б. The Advertsing Council 
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ГА 
le World 
X: ‚рр! COLOR GRAPHICS 


Written in machine coda 
The program made famous on national T.V! 


by Раш Lulus 
^ APPLE WORLD turns your Apple mio a sophisticated 


терри system capabla pl стелі һи 
thred-demnenwonal color images, proyecting them un 
True perspectis on ihe screen, rotate (hem, move 

EA them closer, Further day, and many mhear exciting and 
IM agate nat (hangs 


Draws otecka with 65,000 paints per sede 


А powerlul screen-orented Text editor i included to 
facilitate image fomation This program was посету 
(айты on Tom Sayders Prime Time Saturday TV 
Show and i now avadable lor өліп 


APPLE МОЯ(0% powsriul editor rs so вазу то usg Ia 
Children will love ri. You can now sketch" your dram 
house, boat, саг, or lentasy empire Then vimw at asil 
Would be sean iom 10.000 test, or you can. 700M ал 


until the Screen i Ші with a doorknob. You could 
then go ігемін and mnve from room to room 
BRAN сис placement as your kcreen rolales 


within the room Images cr specific parta ol mages 
can easily бе saved to disk or prenter 


Dees aH tha sound hhe scinnem betan? 
You won't hunk $0 aliter уйы have таве Apps World. 


INTRODUCTORY PRICE $59.95 
35 page manual included 
For 48K Apple Il ог Plus wiih Disk 


9-І) 
* Supergraphics 


ж & 3-0 GAME DEVELOPMENT SYSTEM iN COLOR 
оу Ра Lutus 


Watch colonial butisrityz, bards. Thy across your Apple 
ін Aun screen with Нов 3 dimensional perspecting. 
Маче rocket ships fly out al your in this smcredible Argh 
speed graphics package. 3:0 SUPERGRAPHICS' i1 
4 B502 machina language program that will 


interface 10 your Вавю. or machine language 

x programa оғ games veng simple "DOS-ike" commands 
Features include: 
= Simple maga entry inrough editor 


© Objects wp іс 256 ponis per seda 
* ses all hi-res colors 
* Allows mized colons? leant & Graphics 


for prompte and captions 
е Transiates on 3 axes 


* Аб anig scales 
e 27 dilisrent commands 
* Rotàte otyect 1,47 15 350" 


increments at machina speeds 


FOR 48K APPLE I! OR PLUS WITH 
DISK ТІ $39.95 FOR DISK 


FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) 


$39.95 FOR TAPE 


OTHER SOFTWARE 


APPLE COMPUTERS 
Super Space Wars ..... 5 995 


518$ & Capitais ...... 9.95 
Movwino Рони 
Ауб?іӛде.............. 19 95 
Stock Options а... 24 95 
France . 12 95 
BORN -.............. 12 85 
COMMODORE PET 
Stock Ophona,...... . 24.95 
Ғаилапса .......... 12 B5 
Bonds  .,............ 12B5 
Stock Aralyzar , .. ed. В 
Morigsgs . 14.85 


Space гнета. С Besi 
Game of 1979°).....,. 19.95 
g. 


JuryrHosteage . ......... 95 

Kentucky Пату 
Roulette... ......uu .. 8.95 
Alien ІО/Таль....,... %% 
Submarine Attach ..... $95 
Ваше of Midway ,..... 795 
Later Tank Вәйір...... 995 
GWAM a paa snaaanusua 14 96 
Baseball ............ . 58.95 
Super Stanek азы cans 14 95 
РЕТ Мизх Baxz........ 95 
Music ный E ‚+ 
995 
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Relational Query System For Management 


By Кеп German & Toby Zweifach 


DATABASES: You've Heard The Hype Before... 
The Truth IS... REQUEST DELIVERS! 


DATABASE MAINTENANCE — DATABASE SELECTION— DATABASE REPORTING— 
* Uses sophisticated screen formatting & data ° Uses screen masks іо lorm query * Automatic headlines 
eniry, like on IBM 3270's! e Provides extensive search capabilities * Automatic field editing 
е Generates it's own screens automatically! е Search arguments can include е Report fields сап be calculated, sub-totaled & 
* Handles records up to 4K in length, using arithmetic/boolean functions, mulli-field cross-footed in any manner desired. 
multiple screen "Pages"! comparisons » Optional counter breaks may be set 
* Automatic data compression for increased * Queries can generate input for automatic е Automatic grand totals 
disk capacity database maintenance * Automatic statistics 
® Uses Superkram (See below) access method * Queries can be stored in "Query Library" and 
lor incredibly fast access, LESS THAN .2 executed from menu on demand REQUIREMENTS 
SECOND FOR A RECORD! е Any number of fields can be queried 


Superkram (see below) and: Commodore Pet 


* Automatic index creation/maintenance concurrently : 
* Automatic maintenance capabilities * Query output can be routed to disk, CRT т P Ay sage ag 8050 disk OR 
° “Goot-Proof” error handling report formatter, VISICALC™ or SOURCE™ 15 disi e rime m anguage system 
* Input can come from VISICALC" or ONLY $225 an ISK Grives or . 

SOURCE" 


Now With Multi-Key 
Capabilities 
». For Apple & Pet 
by Ken Germann 
Since KRAM™ was introduced in 1979 it has fast become known as the quickest 
and most powerful access method for serious Apple and Pet users. Now, after 
hundreds of requests we have added MULTI-KEY, MULTI-INDEX, functions, 
as well as increasing processing speed. 


SUPER KHAM'S™ Added Features 


е MULTIKEY SUPPORT — Allowing simmllaneous асына LO à 
KA AM Ню by more than one key Нақ? 

a HI-SPEED READ — Тп feature allows increased VO apeed up to 
60% taster during processing of SUPER KARAM read лехі, сева 
previDus. pul and дение requests 

е IMPROVED INDEX ARCHITECTURE — Altowing faster index 


19/370 users have — (Virtual Slovage Access Method) to КААМ" 2.0 Regular Features 
provide fast. ох Но keymd-access to ther data Now SUPER KARAM 

{Keyed Handom Access Method), (rom United Software of America, ee a = 
Ges Apple and Pet users the same flexibibity, substantially e" 
sncraeaming Ue processing power of he Appia and Pel 


* Crona Open a dataset 
ә Put record by кеу 
* даб & delete records by hoy 


Until SUPER KRAM (№ only "random accesa” capatulity en the » Gut.anyimence ку EON Purtul hey 


Appie and Pel consisted of a cnie іст of “retalive record" 
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eppbcalions Using SUPER KRAN recorda may ba processed b * Ново na! or prevous rocord commands to be coded m-la with Basic. providing easier usage 
алу one of muliiple "Key" values. which may consi ct an ime bi е Dynamic space allocation ol КААМ than ever balore 
dla: numijes, на spotit бестік, "t. Even Дорий * Oynamic space reclamation * USER-SPECIFIABLE BUFFER POOL — Allowing the user to 
awaited DOS 33 domani have anything ike thig 6 Dynamic «dex compresssion specity how many KRAM hies are showed apen at oma time, wili 
è Files navor need? reorganization зиррой amy number of KRAM Sites. 
* Compatible wilh Language systems + LOGICAL RECORDS (KEYS MAY BE NON-UNIQOUE) — Pacards 
ты gdded to ite КААМ інез ecetoty bie t ! th 
KRAM™ 2.0 Only $99.95 nivis LE CES ine lor tha Сей ar —" 
15 with а OM to t Kr s ЗЫРЕЯ 
SUPER KRAM™ Only $175 end $15 with original disk and A to United Soítwarg for improved verbon of Kram KAAM 20 tiles ace totally compatible wth KAAM 
-- m m ld Look for the RED-WHITE-BLUE 
ғы hy la, Ey LS ` А 
=== лин” киын SOFTWARE United Software Display at your local 
ВЫ: Же ОЕ computer dealer, or send check ог 
moneyorder, plus $3.00 shipping to: 
750 3RD Avenue, AMERICA 


DEALER INQUIRIES INVITED 


New York NY 10017 | 
(. 2 12) 682-0347 Telex 640055 REQUEST & KARAM are trade marks of United Software сі America 
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HALT 


PROGRAM TAPE 


START 
READ FIRST 
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Waiting On Delivery 
of A DEC LA120? 


READ NEXT | READ NEXT 
BIT BIT 


Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 


The Datasouth 05120 gives your DECwriter® 11 the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include: 


Pes cps d теш 5 e. Й " 
*Honzontal & Vertical Ta 920 mA Current Loop interface і . . 
iPagd Гати Selection “Гар at Fom Figure 1: Mode! of a Turing Machine and 

41 10-4800 baud operation *Adjusiable Margins an example. Figure 1a presents a symbolic 

P. ины pom г” айф buffer P ae dir characters representation ofa Turing Machine divid- 

*9X-on, X- | "Рац . 4... 

"бе! Test — «Optional y; M — ed into three principal components: a 
Over 4000 DS120 unils are now being used by customers ranging program, a tape, and a mechanism or 
from the Fortune 500 to personal computing enthusiasts. In device for executing the program. The 
numerous installations, entire networks of terminals have been current instruction being executed is 
upgraded to take advantage of to- pointed to by the Turing program counter 


day's higher speed data com- 
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable  per- 
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 

Best of all, we can deliver 
immediately through our 
nationwide network of 


(TPC), the register R holds the contents of 
current tape position, The index I points 
to the character that is currently under the 
tape head. The program given in figure Ia 
reads 2 bits from the tape and writes a 
third bit to give the three characters odd 
parity (an odd number of is among 
them). The program has an initial state 
given by statement 0 and a final or halting 
state given by the infinite loop of 
statements 5 and 6. The flowchart in 
distributors. Just give us a figure Ib shows the logic of this program, 
call for all the details. with the numbers beside each box being 


DATASOUTH COMPUTER CORPORATI Io М the statement number associated with that 


4740 Dwight Evana Road * Charlotte, Norih Carolina 28210 * 704/523-8500 position within the flowchart. 
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Turn your Apple into the world's 
most versatile personal computer. 


The SoftCard'" Solution. SoftCard 
turns your Apple into tvvo computers. 
А 2-80 апа a 6502. By adding a 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a 2-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. it's 
a powerful and simple-to-use operating 
system. 11 supports more software 
than any other microcomputer operat- 
ing System. And that's the key to the 
versatility of the SoftCard/Apple. 


Сігсіа 86 on inquiry card. 


BASIC included. À powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-BO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk ИО 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


СІ 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Vvrite us. Call 
us. Or, circle the reader service card 
number below. 

SottCard 15 a trademark of Microsoft. Apple Il and 
Appie 11 Plus are registered trademarks of Apple 
Computer. 2-80 is 8 registered trademark of Zilog, 


Inc. CP/M is a registered trademark of Digital 
Research. Inc. 


CONSUMER * PRODUCTS 


Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 


Text continued from page 122: 

The device first reads position I of 
the tape through the tape head, then 
places the value it finds into its 
register, R. If R contains a zero, the 
device executes the left side of pro- 
gram statement number Turing Pro- 
gram Counter (TPC). If R contains a 
1, the device executes the right side of 
program statement number Turing 
Program Counter. 

Each side of each program state- 
ment contains a value for the 
variables W, D, and ADR. The sym- 
bol W indicates what is to be written 
on the tape. The symbol D indicates 
the direction to move the tape head: if 
D=0, the tape head is moved one 
space to the left; if D=1, the tape 
head is moved one space to the right. 
The symbol ADR is the address of the 
next program statement to be ex- 
ecuted. Briefly, the device reads the 
tape, writes on the tape, moves the 
tape head, and transfers control to 
another program statement. The pro- 
gram presented in figure 1b is a parity 
checker—that is, the machine reads 
two binary digits and writes a third to 


TO TAPE 


r=- 


| ptr, Tee) «17 


| [t 


[21-1 


START 


READ TAPE iNTO 
REGISTER A 
Rs ТАРЕ {1} 


WRITE CHARACTER 


TAPE (1) W(R, TPC) 


DIRECTION 
= RIGHT 
? 


MOVE TAPE 
HEAD LEFT 


GET ADDRESS OF 
NEXT INSTRUCTION 
TPG = ADR (A ,TPC) 


give the total 3 bits an odd number of 
1s—that is, odd parity. 

[Jt should be noted that the 
previously mentioned notation for a 
Turning Machine is not the one usual- 
ly encountered in classrooms and 
textbooks. A more formal definition 
defines a Turning Machine with the 
program expressed as a set of 5-tuples 
of the following form: 


(current state, character being 
read, character to write over cur- 
rent character, next state, direction 
to move tape) 


where the particular 5-tuple to be ap- 
plied is the one that is given by the 
current state and the character being 
read. It can be seen that each line of 
the notation used in this article can be 
rewritten as two 5-tuples of the above 
form; therefore, the two notations are 
equivalent... . GW] 

The operation of a Turing Machine 
may be represented by a flowchart, as 
in figure 2, Suppose that the variables 
W, D, and ADR are contained in 


MOVE TAPE | 
HEAD RIGHT 
jn (+1 


Figure 2: Flowchart for the Turing Machine algorithm. In this algorithm, written 
primarily for a hardwired or assembly-language implementation, the only allowable 
characters that can be written are 0 and 1. The only allowable movements for the tape 
head are left and right. The algorithm does not end as such, but a final or halting state 
can be implemented by the addition of two program lines that unconditionally loop to 
each other, denoting the end of the algorithm. This is done in the example of figure Ia. 
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three arrays, each two-dimensional: 
W(R,TPC), D(R,ITPC) апа ADR 
(R,TPC). The first subscript corre- 
sponds to the value contained in reg- 
ister R, while the second subscript re- 
fers to the program statement num- 
ber. (In the example of figure 1, 
W(1,3)=0, 0(1,3)=1, and 
ADR(1,3)=3.) The variable І refers 
to the position of the tape. Hence, the 
tape is represented by a one-dimen- 
sional array, ТАРЕ(!). The variable 
TPC represents the Turing program 
counter—that is, the line of the Tur- 
ing program being referenced. These 
variables, along with the description. 
of the operation of a Turing Machine, 
are utilized in the flowchart of figure 
2, 
So far, no restrictions have been 
placed on the values of TPC or the 
tape index Г. Turing assumed that the 
program and tape were indefinitely 
large. In a practical Turing machine, 
the variable TPC takes on values up 
to and including the maximum 
number of program statements. The 
tape index / may take on values up to 
and including the number of spaces 
on the tape. It is usual to assurne that 
when the value of } exceeds the length 
of the tape, it returns to the first posi- 
tion on the tape, so that the tape then 
becomes finite and connected to form 
a loop. We call such a restricted 
machine a practical Turing Machine 
(PTM). With these restrictions it is 
possible to construct a PTM from 
discrete digital components. 


A Hardware Version 
A hardwired version of a PTM 
utilizing integrated circuits can be 
readily constructed as described in 
the Millen article (see reference 3). 
In the present implementation, 
the program is stored in a 128 by 
8-bit programmable memory circuit. 
(See figure 3.) The variables are 
the same as those used in the flow- 
chart. The temporary register holds 
the value of ADR(R,TPC). Register 
TPC points to a program statement. 
Register R selects the left or right side 
of the program statement. The value 
of I is held in a 12-bit binary up-down 
counter, The tape is represented by 
4096 bits of programmable memory. 
The boxes labeled “address selector” 
operate like double-throw switches 
and facilitate loading and execution 
of programs, A maximum of sixty- 
four program statements may be 
Text continued on page 136 
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! Earth Resources [ 


And You Thought You Couldn't 


Check our pricing. A system price for every- 
one's budget. We manufacture a full line of 
color graphic imaging systems, subsystems, 
and boards to fit your needs. Our CAT-100 
FAMILY including the new CBX Series boasts 
high performance at reasonable costs. 


Features available: Real time video frame 
grabber input in monochrome or color, Reso- 
lutions to 640 pixels per line, 65.536 Simulta- 
neous colors out of a palette of 16 million 
colors. Standard RS-170 NTSC and RGB 


Afford Color Like This? 


video output, and Image memory from 32K to 
256K bytes. In addition we carry accessories 
and a steadily growing line of software sup- 
port packages. 


For more information call or write DIGITAL 
GRAPHIC SYSTEMS, INC., 407 California Av- 
enue, Palo Alto, Calit. 94306 Telephone 415/ 
321-8871. 
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Figure 3: Schematic diagram for the hardwired Practical Turing Machine. The device is designed to be built on three small circuit 
cards, figures За thru Зс. In figure За, the clock board, 1C23 and [C24 produce a four-phase clock used by the other boards. 
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А5175 Program 


That Makes Your 


Microcomputer 
Worth Its Weight 


The Denver 

Software Company has 

developed, with the 

assistance of a Big Eight 

accounting firm, a financial package for 
microcomputers which accommodates 
the needs of both the very small- 
businessman and the household budget 
manager, and costs far less than you 
would imagine. 


The FINANCIAL PARTNER™ contains all 
essential accounting functions, and yet is 
easy to use. It also has built-in flexibility: 
Programming expertise and valuable time 
are not needed to get the FINANCIAL 
PARTNER" ready to use. And most 
important, this is a complete package, 
containing the programs, language, 
operating system, and supplies. 

The beauty of the FINANCIAL 
PARTNER" is that you don't have to be a 
professional bookkeeper or accountant to 
use it. Controller Jim Vogt says, "It is one 


The FINANCIAL PARTNER™ is available from your 
local dealer or you can direct inquiries to: 


In Gold. 


of the 

simplest accounting systems | have ever 
worked with, and it has a great ability to 
produce timely and accurate financial 
statements for small business or home 
use." All the necessary "how-to" is 
detailed in a well-written, step-by-step 
reference manual. 

The FINANCIAL PARTNER™, which 
operates from menu selections, collects 
and organizes information for all of the 
standard categories: Assets, liabilities 
(including accounts payable), normal 
living expenses, deductible expenses 
(including all six deductions for personal 
Federal Income Tax returns), earned 
income (for both the wage earner and the 


self-employed), 
and other income 
and expenses. 
The provided chart of accounts 
is tailored for most users, but it can 

easily be modified by adding new 
accounts or changing descriptions. The 
FINANCIAL PARTNER™ generates 
standard financial reports—including a 
detail trial balance, income statement, 
and balance sheet— as well as 
batch proof listings, check register, 
vendor payable reports, and chart of 
accounts reports. 
The FINANCIAL PARTNER"" is available 
for Apple, Atari, Commodore, Ohio 
Scientific, Texas Instruments, Radio 
Shack, Zenith, and most other 
microcomputers. 
Minimum hardware requirements are: 48 K 
RAM, 140 K on-line storage, 40 x 24 or 
80 x 24 display device, and almost any 
80-column printer (optional). 


THE DENVER SOFTWARE COMPANY Ж 36 Steele Street, Suite 19 * Denver, Colorado 80206 


MANUFACTURERS OF MICROCOMPUTER SOFTWARE Dealer inquiries welcome. 303 321-4551. 
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(switch open = left half) when the 


the lines coming into AO thru A6 of ICI are the Turing Program 


Counter (TPC). ІС? stores the К (direction) bit, and 1C9, 1C10, and ІС11 store the Turing program address at which the program will 


start execution. The left/right switch designates which half of the Turing program word is written 


RUN/PROGRAM bit is set to PROGRAM. 


ж 


Figure 3b: The processor card. ІСІ is the Turing program memory: 


132 Арг] 1981 © BYTE Publications Inr 


\ FOR YOU IN '6] 


Attend the biggest public computer shows in the country. 
Each show has 100,000 square feet of display space fea- 
turing over 50 Million Dollars worth of software and hard- 
ware for business, industry, government, education, home 
and personal use. 

You'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment, telecommunications, office machines, 
electronic typewriters, peripheral equipment, supplies and com- 
puter Services, 

All the major names are there including; IBM, Wang, DEC, 
4 Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio 
™s Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo- 
dore Pet. Plus, computerized video games, robots, com- 
puter art, electronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo- 
ple who don't know a program from a memory disk. 
Don't miss the Coming Of The New Computers – 
show Up For The Show that mixes business with 
pleasure. Admission is $5 for adults and $2 for chil- 
dren under 12 when accompanied by an adult. 


Ticket Information 


Send $5 per person wilh the name of Ihe show 
you will attend to National Compuler Shows, 

824 Boylston Street, Chestnut Hill, Mass. 02167. 
Tel. 617 739 2000. Tickets can also be purchased 
at the show. 


Dallas Market Hall 
2200 STEMMONS FRWY 
AT INDUSTRIAL BLVD 
THURS-SUN 
APRIL 9-12 
10 AM TO 7 PM 


McCormick Place 
SCHOESSLING HALL 
23RD & THE LAKE 
THURS-SUN 
SEPTEMBER 10-13 
10 AM TO 7 PM 


WASHINGTON, DC ATLANTA 
DC Armory/Starplex Hynes Auditorium Atlanta Civic Center 
2001 E. CAPITOL ST. SE PRUDENTIAL CENTER 395 PIEDMONT AVE NE AT 
(E CAP ST EXIT OFF i295 THURS-SUN RALPH McGILL BLVD 
- KENILWORTH FRWY) OCTOBER 15-18 THURS-SUN 
ACROSS FROM RFK STADIUM 10 AM TO 7 PM OCTOBER 29-NOVEMBER 1 
10 AM TO 7 PM 


THURS-SUN 


SEPTEMBER 24-27 
10 AM TO 7 PM 
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THREE UP/DOWN 
COUNTERS 


DIRECTION CLOCK 3 
ІСІ8 store the tape itself. 


The Soundchaser' computer music system franstorms 


the ə l" into an expandable, professional quality, 
keyboard synthesizer and sequencer, Sound 

choser's music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet còm- 
piete with polyphonic interface card. connector and 


control software. The synthesizer voice card provides 


«= Explore Soundchoser's musical horizons. 
ы ы қ Play the sounds at your fingertips. 
Keyboard: 5650.00. 
3 Synthesizer voice card: 5350.00. 
Write or call for details. 
Dealer inquiries Invited 


(415) 747-0614 


*Soundchaser is a trademark of Passport Designs, Inc. 
**Appte в o registered trademark of Apple Computer, Inc. 
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Figure 3c: The memory card. 1С12, ІСІЗ, and 1C14 store the 
pointer I to the Practical Turing Machine tape, while 1C15 thru 


Bring the computer to your senses 


FOUR 1K BY 1 BIT 
PROGRAMMABLE MEMORIES 


1215 
2102 


i018 
2102 


А1 Ag 


TAPE ТАРЕ CLOCK 2 
BIT BIT 
WRITE READ 


3 megdan hybrid, studio quality programmothte 
synthesizers. Each synthesizer consists of a wide ) 
wüaOveforn select oscillator, digitally controlled 2 da) 
octave, low pass resonant filter, user definable LFO, fully 
programmable envelope generotons. and о digitally 
controlled amplifier. System software іпсішдес a 4 chan- 
nel sequencer which supports up to 12 synthesizers! 


PASSPORT | 
DESIGNS 


Marketing: 
Box 21051, 
Minneapotis, ММ 55421 


Heodavarters: 
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COMPUTER 

ON S-100 BUS 
DESIGNED TO 
SATISFY A WIDE 
VARIETY OF 
APPLICATIONS. 


STANDARD FEATURES 


INCLUDE: (СЕМ М г.г 


OPERATING SYSTEM, 64K 
EXPANDABLE, BANKSE- 
LECTABLE MEMORY,AMHZ 
ZBOA CPU WITH 4 SERIAL 
AND 3 PARALLEL PDATS, 
RELIABLE 8” FLOPPY DISK 
DRIVES IN A STURDY ALL 
METAL CABINET. 


$ 4900 


MPM OPTIONAL. 


OP м AND MP м ЧЕН) IRAIN MARR АМ PA WINIAR (1 


сар pt 


ZOBE ЖХ ` 


P.O.BOX 1847 SAN DIEGO,CA.92112 
7343-J RONSON RO,5AN DI!IEGO,CA.9214141 
(713) 571-6971 
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WNhat do you want 


your computer and 
video player to do i 
f г TIL209 
that they cant do now ? | 1026 | TYPICAL 2309 rsv 
г M | FOR? TYPICAL - 
PIN 18 E іі жа” РИ 
р АБ | > MOST SIGNIFICANT ВІТ (MSB) 
ОА. Display videotape segments | °F '® ра | v 
then automatically switch to 
| | ^ 
computer text. PIN 1 ла У | 3 > A. | (4 
ОВ. Display multiple-choice options | | 
tion, then, depending on the orici AL 4 
choice made, replay any portion | | e c 
of text and/or video, or move on — | Го & | и COUNTER 
to new material. Du DS | >> | м 
| | | 
Г] C. Show any portion of the com- | | я 
puter text and/or videotape | #22 д; С> жаа Ру o (e 
(randomly accessed) depend- | | 
ing on the pace and/or choices | | Ж 
of the user. brie, s = ро $e LEAST SIGNIFICANT BIT(LSB) 
eee | 
10. ALL OF THE ABOVE ... and "Э 
do it all on one screen. 
1627 
If you checked D, contact us for more — қ ЕФЕ А ж 
information on Cavri Interactive Video. акы ЁЁ 5» я REGISTER R 


We offer a reasonably priced, sophisti- 
cated system that links an Apple” or an 
RS-232 interfacing computer with a 
Sony or Panasonic VCH and TV 
screen — with no modification. In- 
cluded are simple, straightforward in- 
structions for writing your programs. 


Figure 3d: This simple front panel for the PTM displays the address being pointed to by 
the Turing Program Counter and the value in the R register. 
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Plus frame-accurate stops and 
switches with no accumulated error. 


Write or call today and join the many 
companies, large and small, that are 
improving their audiovisual training 
and testing with the new technology 
pioneered by Cavri. 


Training, of course, is only one appli- 
cation. Now you can catalogue any- 
thing — for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then show them by artíst, 
subject, date, or any other grouping, 


regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application, and we can 
help by supplying the system and 
guidance on programming and video- 
tape or videodisc production. 


Сау 


interactive Video 


26 Trumbull Street, New Haven, CT 06511 
(203) 562-4979 


"TM — Apple Computer Co. 
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stored in 128 8-bit locations. 
Programs are stored by: 


Number Type +5 V GND 
MCM6810 
7475 
7475 
7475 
74157 
74157 
7400 
7400 
7476 
7476 
7476 
74191 
74191 
74191 
2102 
2102 
2102 
2102 
7400 
7400 
7400 
7400 
7476 
7476 
555 
7404 
7404 


-— = 
mi = 6 G9 E i "М 


Table 1: Power-wiring table for figures 
3a, 3b, and 3c. 


@single-stepping the programmin 

ыы p + LAN Da oy 
number, 

@selecting the proper side of the 
statement with the L/R switch, 

e loading the values for W, D, and 
ADR via the programming switches, 
and 

© depressing the "write" button. 


This sequence is repeated until all of 
the program has been entered. 
Execution is initiated by: 


@single-stepping the starting location 
of the Turing program into register 
TPC, and 

9 switching to RUN mode. 


Timing signals are provided by a 
4-phase clock through the inputs 
labeled clock 1 thru clock 4. 

This representation offers a 
relatively fast execution time of about 
2 us per cycle. Changes in the length 
of the tape or in the maximum 
number of program statements are 
extremely difficult to make. Output is 
limited only by the imagination and 


Single iw ------- 
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MULTIPROCESSOR |-222-| 


j ву 117-1 


...5 the Heart 
of the 
Microprocessor 
World's 
Best Multi-User 

System... 


The ACE DISCOVERY MULTIPROCESSOR dedi 
cates a complete 64K 2-80 Distributed Processing single 
board Computer, the dpc-180" to each user. An ex- 
panded DPC coordinates all of the system activities, 


means of the user. In my prototype, a 
row of light-emitting diodes (LEDs) 
displays the contents of register R and 
register TPC (see figure 5). Com- 
ponents for this hardwired represen- 
tation of a PTM cost about $80. 


An Assembly-Language Version 

Another implementation of a Prac- 
tical Turing Machine is with a micro- 
processor, The code given in listing 1 
is designed to run with only 512 bytes 
of memory and a Motorola 6800 
microprocessor. The main program, 
as written, uses monitor routines 
available on the Heathkit ET-3400 
Trainer, The tape index Г is 
represented by the contents of loca- 
tions I2 and I1. The variable I1 points 
to an 8-bit word in the tape array. 
The 3 least significant bits of the con- 
tents of the location 12 point to a bit 
within that word, A maximum of 
thirty-two program statements may 
be stored in 64 bytes of memory. 

Subroutine RUN is divided into 
five parts: 


@statements 0000 thru 0016 (hexa- 
decimal) load R with the value of 
TAPE (J) 
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Software from 


RM/COBOL—Ths new standard for microcomputer COBOL! The only COBOL 
ісе CP/M (also on TR8DOS & UNIX) with allernale keys (multi-key SAM), CRT 
screen handling, interactive debug, and ihe most useful Level 2 festures. Compat- 


} 
—Paytoll е Payablat/Fiecarvabhs $ Genara! Ledger 


TM 
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Т аре, Я а к 
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Bit locations 


Figure 4: Memory map of assembly- 
language implementation of а Practical 
Turing Machine. Memory locations hexa- 
decimal 0080 thru OOBF are used to store 
a program of up to thirty-two steps, with 
2 bytes being used to store each statement 
line. The character to be written, W, is in 
bit 7 of a given byte. The direction of tape 
head movement, D, is in bit 6. The state- 
ment number of the next statement to be 
executed is stored in bits 4 thru 0 of the 
byte. Bit 5 is unused. 


@statements 0017 thru 001C (hexa- 
decimal) establish an offset for find- 
ing the proper half of a Turing pro- 
gram statement 

statements 0010 thru 002Е (hexa- 


BECAUBE 


є 


stam aoftware pack 
BASIC? Compiler 


ОЗОЯТ- Sol Merge Package 


ет: 


decimal) print W(R,TPC) on the 
TAPE 

statements 0030 thru 0044 (hexa- 
decimal) increment or decrement 7 

GO statements 0045 thru 0049 (hexa- 
decimal) restore TPC to the next pro- 
gram statement number 


The main program provides output 
through the ET-3400 monitor 
routines and LED displays. 

Details of storage of the Turing 
program appear in figure 4. Each side 
of each program statement is stored 
in a separate memory location. The 
value of W occupies the most signifi- 
cant bit and the value of D occupies 
the next most significant bit. The 
value of ADR is stored in the 5 least 
significant bits of a Turing program 
staternent location. 

Program statements are entered 
directly into memory locations using 
monitor routines available on the 
trainer. 

Execution is initiated by: 


9 entering the starting location of the 
Turing program into the location 


, 
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Listing 1: Listing for implementation of the Practical Turing Machine in 6800 machine code. The program uses routines from the 
Heathkit ET-3400 microprocessor trainer at hexadecimal locations 0058 and 005B. 


М MICRO-TURING 
А PRACTICAL TURING MACHINE SIMULATOR FOR USE WITH А 6800 MPU 
м AND AT LEAST 512 BYTES OF RAM.THE MAIN PROGRAM USES MONITOR 
ы ROUTINES AVAILABLE ON HEATHKIT'S MODEL ET-3400 MICROPROCESSOR 
a TRAINER.WRITTEN BY JIM WILLIS PHYSICS DEPT. UNC CHAPEL HILL. 
^ CHAPEL HILL , NC, 27514. 
^ MICRO-TURING 
МЕМ, 
LOC. OP. CODE LABEL ММЕМОМІС COMMENTS 
" READ TAPE 
" SET UP TAPE MASK FROM (12) 
0000 86 01 RUN LDA А # $01 А-00000001 
0002 D6 4A LDA B 12 В=1 2 
0004 C4 07 AND B $ $07 B=00000111 .AND. B 
0006 27 04 FIRST BEQ NEXT IF (B0) GO TO NEXT 
0008 48 ASL A A=2*A 
0009 SA DEC B В-В-1 
000A 20 ҒА BRA FIRST GO TO FIRST 
000С 07 4F NEXT STA В К В=В (=0) 
" LOAD В WITH ТАРЕ (12,11) 
000Е DE 4B LDX Il Х=1] 
0010 A5 00 BIT А 900,Х IF ((A.AND.TAPE(I1)).EQ.0) 2=1,ELSE 2=0 
0012 27 09 BEQ ENDR IF (2-1) GO ТО ENDR 
0014 5C INC B B-B*1 
0015 07 4F STA B R R=B (=1) 
" LOAD B WITH TURING PROGRAM STM(R,TPC} 
0017 D6 4E LDA B TPC B=TPC 
0019 CB 20 ADD B 4 $20 В=В+520 
001В D? 4E STA B TPC ТРС=В 
0010 ОЕ 40 ENDR LDX TPC X=TPC 
001Ғ Еб 80 LDA В $80,X B=TURING PROGRAM STM(R,TPC) 
0021 DE 4B LDX 11 X=I1 
" WRITE ON TAPE 
0023 C5 80 BIT B 4 580 IF((B.AND.10000000) . EQ. 0) 221,ELSE 2-0 
0025 27 04 BEQ WZERO IF (221) GO TO WZERO 
0027 AA 00 ORA A 500,Х AsA.OR.TAPE(Il) 
0029 20 03 BRA ENDW GO TO ENDW 
0028 43 WZERO COM A А=.МОТ.А 
002С A4 00 AND А 900,Х А=А, АМО, ТАРЕ {11) 
002Е A? 00 ENDW STA А 500,Х TAPE(I1)*A 
" MOVE TAPE POINTER 
0030 CE 00 4A LDX $ $004А Ха5004А 
0033 C5 40 BIT B # 540 IF ((8.AND.01000000).EQ.0) Zzl,ELSE 2-і) 
0035 27 08 BEQ DEC] IF {2=1) GO ТО DECI 
" INCREMENT (12,11) 
0037 6C 02 INC 502,Х 11=11+1 
0039 28 0А BVC ENDD IF(I1.NE.-128) GO TO ENDR 
003В 6C 00 INC 500,Х І2=12+1 
003р 20 06 BRA ENDD GO TO ENDD 
" DECREMENT (12,11) 
ООЗЕ óA 02 DEC] DEC 502,Х 11=11-1 
0081 28 02 BVC ENDD IF(Il1.NE.127) GO TO ENDD 
0043 6A 00 DEC 500,Х I2*12-1 
" TPC=ADR(R,TPC) 
0045 C4 IF ENDD AND B # SIF В=В.АМО. 00011111 
0047 Е? 04 STA В 504,Х ТРС=В 
0049 39 ВТ5 RETURN 
" VARIABLES 
004А ХХ 12 (12) I2 
004B Ol $01 
004С ХХ 11 (11) Il 
09040 00 $00 Listing 1 continued on page 142 
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Listing 1 continued: 


004Е XX TPC (TPC) TPC 
004F XX R (R) R 
" MAIN 
0054 8D AA MAIN BSR RUN BRANCH TO SUBROUTINE RUN 
0056 96 4Р LDA А # В A=R 
0058 BD FC BC JSR REDIS " SET UP DISPLAY ADDRESS 
005В BD FE 3C JSR OUTHEX " DISPLAY CONTENTS OF А 
005Е 01 01 01 МОР " SPACE FOR ANOTHER JSR 
0061 20 FU BRA MAIN GO TO MAIN 
" END MAIN 
0030 00 (0,0) " LOCATIONS 50080 THRU $00ВР 
0081 81 (0,1) " RESERVED FOR TURING PROGRAM 
OOAQ Bl (1,0) " STATEMENTS 
90А1 90 (1,1) " (1,0) = (R, TPC) 
0100 XX " TAPE 
THRU XX " TAPE 
VIFF ХХ " TAPE 


" XX= LOCATION FILLED JUST PRIOR TO 
" EXECUTION 


Listing 2: Listing for implementation of the Practical Turing Machine in FORTRAN. 


409 * TURING 

110 " UNIVERSAL TURING MACHINE SIMULATOR. JIM WILLIS , РНҮБІСЕ DEPARTMENT 
120 ~ UNIVERSITY OF NORTH CAROLINA + CHAPEL HILL NORTH CAROLINA. 

130 “ DESIGNED ТО RUN ON UNCCC*5 VERSION OF ТЕМ”5 360/370 CALL-US5 

140 " TURING 

150 IfMENSION ІТАРЕ(128) 

160 INTEGER ЖЛ W264) 7002264) AUK (2764) 2 ТАРЕ( 128), ТЕС»ШІ»ПІ»АШКІ»Т 

170 ATA Y/'Y^*/ 

180 1000 WRITE 39100) 

190 100 FORMAT(C’ HOW MANY SPACES IN THE TAPE? 128 МАХ, 7”) 

200 КЕАШС1 ж) МТАРЕ 

210 ТЕ СМТАРЕ, СТ, 128) МТАГЕ= 126 

220 1001 ЫКТТЕ{ 3,102) 

230 102 FOüRMATC^ INFUT TURING РКОСКАМ. НОУ ПО, АПКО, МТ, 01» АПК. ШО=2 TO ЕМІ“; 
240 МТМ=0 

230 1 NIIEXNSTM-4 1 

260 WRITE (3»1032NGTM 

270 103 ҒОКМАТ(” STM NOD; ^s»I2) 

280 КЕАП(1»>Ж)ЫСІУ»МПЕХӘ,ПСІ»У»МГЕХ) ry AHRGCLSNDIEXO WEZI NDEX) » DC2v NDEXO AGRC, NDEX) 
290 IFCNSTM-~EQ.64)60TO 2 

400 IFOMCA»NIEXO).GT.12GÜ0TO 2 

310 NSTM=NSTM+1 

520 GOTO 1 

330 2 МКІТЕ(5»1040) 

540 104 FORMATLC^ | NO. WO DO АПКО Wt ПІ ARI’? 

350 ПО 3 =}, МТМ 

5360 N-I-1 

370 WRITECS:1LO5 Ne Wed LD DCL se TPs ADR (І,ІІ) УЫС, ІП 1) ИКС, ID 

380 105 ҒОКМАт(” “,АІ4уғ57, 314) 

370 3 CONTINUE 

400 МЕІТЕ(3»,106) 

410 106 FORMAT(^ INPUT FIRST TURING FROGKAÓM STM. М0.7) 

420 KEADG +x) TPC Listing 2 continued on page 144 
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BINSIDE BASIC GAMES 


AVAILABLE MAY 1981 


BPASCAL PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 


BFIFTY BASIC EXERCISES 


MORE SYBEX BOOKS 
а 


BINTRODUCTION TO PASCAL н 


BTHE PASCAL HANDBOOK 


ага hook and comptuler stores everywhere 


— LANGUAGE BARRIER 


_— WHATS 
BETTER 


Listing 2 continued: 


THAN AN 430 URITE(G»107) 
440 107 ЕОБМАТ(” HOW MANY TIMES THROUGH THE TAFE??? 
450 READCL»X)MIT 
460 WRITE (3119) 
470 119 FORMAT(’ INPUT CHARACTER FOR ZERO,.') 
ABO REALL 120) 2ZERO 
490 120 FORMAT CAL) 
500 WRITE CS» 121) 
510 121 FORMAT(^ INFUT CHARACTER FOR ONE. 7”) 
520 REAI(1»120) LONE 
530 " 
540 " INITIALIZE TAFE TO ZERO 
550 * 
S60 ПП 4 I-1»MTAPE 
570 ТАРЕСТ)=0 
580 4 CONTINUE 
590 KIT=0 
| 600 * 
CROMEMCO 16K BASIC 610 “ TAFE LIST ROUTINE 
420 " 
into first class application 420 КТАРЕ=1 
‚ lan иссез? 640 9 біТе-кітЖі 
9 | 450 DO 32 Ns1»MTAPE 
MICRO B+™ áó0 ТТАРЕ СМ) =ГХЕКО 
670 IF (TAPE(N).EQ.0)G0TO 32 
480 LTAFE(N)=IONE 
The first and most complete 690 32 CONTINUE 
implementation of B-TREE || ^^^ 
index structures for micro- 710 
BTREES eliminate || 72% 
index file reorganization. 730 
3 740 WRITE (39118) (CLIAFE(T) »IT=iyMTAPE) 
750 118 FORMAT (126A) 
Search | 760 IF(RIT.EG.MITOGOTO 99 
An index of over | d. | 
RUN 
10,000 Key 790 * 
800 200 CONTINUE 
Values In Less 810 ТРС=ТРС+1 
820 Т= ГАРЕ <КТАРЕ) +i 
Than One 830 DIsD(ÓTPC) 
|| 840 TAPE (КТАРЕ ) utcT» TPC) 
second 850 IF(DI.EQ,1)GO0TO 201 
860 КТАРЕ=КТАРЕ--1 
On A Floppy Disk System 870 IF (КТАРЕ LT, 12KTAPESMTAFE 
for only 880 GOTO 202 
$260 00! 890 201 КТАРЕсКТАРЕЯҒІ1 
WU! | || 900 IF(KTAPE.GT,MTAPEOKTAPE-1 
910 202 TFCzADR(CT » TPC) 
System Houses: 920 IF(KTAPE.EQ.MTAPE)GDTO 9 
MICRO В+" 930 GOTO 200 
Available in Language C 940 99 WRITE (3,108) 
i: UN жа ||950 108 FORMAT( ^ WANT TO CHANGE THE TAPE LENGTH?’ ) 
FAIR COM 28006 Jonson 960 КЕАЙ (1,109) АМЗЫЕК 
АВ ОМ owas 270 IFCANSWER.EQ,.Y)GOTO 1000 
©1980 Fok Com 980 109 FORMAT (^1) 
990 WRITE (3,110) 
Оо ||1000 110 FORMAT(^ WANT ТО КЕРКОБКАМФ”) 
1010 READ (12109 ANSWER 
R/SOwomademokofDgliaRemokh || 1020 ТЕ CANSWER.EQ.Y)GOTO 1001 
$-BASIC is a hodemort of Торог Programming 1030 GOTO 2 
PASCAL/ MT Is о подеси of MT Micro Syams 1040 ENT 
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Figure 5: Timing diagram for the four-phase clock. The signals shown here are 
generated by IC23 and 1C24 in figure За. Note that within the schematic of figure Зс, the 
inverted counterparts of clock 2 and clock 3 are also used. 


Text continued from page 138: 

9 entering the DO-0054 command in- 
to the trainer (this begins program ex- 
ecution at hexadecimal location 
0054). 


The value of R is displayed con- 
tinuously on the leftmost LED of the 
trainer. 

The microprocessor representation 
of the PTM is easier to implement 
than the hardwired version. Changes 
in the length of the tape or the max- 
imum number of program statements 
are relatively easy to make, but the 
microprocessor is very slow com- 
pared with the hardwired version. 
Subroutine RUN requires about 
150 us per cycle as compared with 
2 us for the hardwired version. 


A FORTRAN Version 

One of the most useful and com- 
prehendable representations of a 
PTM is one written as a high-level 
language program. Listing 2 is a 
source listing for an interactive FOR- 
TRAN program that can be used to 
simulate a PTM. The run section of 
this program follows the flowchart in 
figure 2. 

The program is stored in three ar- 
rays dimensioned W(2,64), D(2,64), 
and ADR(2,64) The maximum 
length of the tape is 128 characters. A 
shift is made in the subscripts to allow 
R=0 and TPC =0. Output characters 
for the tape are chosen by the user 
rather than being restricted to 0 and 
1, Program statements are entered as 
six-component vectors and can be 
readily changed. The most important 
variables are available interactively 
to the user. 


Summary 

We have implemented the Practical 
Turing Machine in three forms—as a 
hardwired circuit, a 6800 machine 
code program, and a FORTRAN pro- 
gram. We have found that the hard- 
wire version is the fastest but the 
most difficult to run or modify, an 
that the FORTRAN version is the 
easiest to modify but the slowest in 
execution. The microprocessor ver- 
sion is a compromise in both speed 
and utility. № 
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System Notes 


A Relocatable Bootstrap 
for the Tarbell Disk Controller 


Hector M Smith 
9852 Dandelion Ave 
Fountain Valley CA 92708 


Some Z80 microprocessors do not work properly with 
the Tarbell disk-controller ROM (read-only memory). 
For example, Ithaca Intersystems recommends that the 
bootstrap program be relocated to high memory and that 
a power-on jump to it should be executed. You can make 
the program independent of memory location by using 
the Z80 relative-jump instruction. 

Listing 1 is a relocatable version of the Tarbell 
bootstrap loader. Relative jumps are included at hexa- 
decimal locations 0010 and 0016. A test bit instruction is 
located at hexadecimal OOOE. 

The original 8080 code is shown in listing 2. In the 


code, at hexadecimal locations 000Е and 000Е, ORA 
resets the sign flag if the MSB (most significant bit) of 
INTRQ is 0. If this is the case, JP jumps to RDONE. 

Because the Z80 does not have a relative jump instruc- 
tion activated by a positive test, BIT 7,A is used to check 
if bit 7 (INTRQ) is 0. If it is, a jump relative to RDONE is 
executed. At hexadecimal location 0016, a jump relative 
to RLOOP and NOP was substituted for the original 
jump, 

The modified bootstrap (listing 1) can be located 
anywhere in memory. A jump to it will boot the CP/M 
operating system. Ш 


Listing 1: А 780 relocatable bootstrap program for the Tarbell disk controller. The mnemonics are TDL Assembler. 


ADDR MACH 
CODE 
0000 DB FC BOOT: IN 
0002 AF XRA 
0003 6F MOV 
0004 67 MOV 
0005 3C INR 
0006 D3 FA OUT 
0008 ЗЕ 8C MVI 
O00A D3 ЕВ OUT 
O00C D2 FC RLOOP: IN 
ODOE CB 7F BIT 
0010 28 07 IRZ 
0012 DB FB IN 
0014 77 MOV 
0015 23 INX 
0016 I8 F4 JMPR 
0018 00 NOP 
0019 DB F8 RDONE: iN 
001В В? ОНА 
001С СА 7D 00 12 
OO1F 76 HLT 
WAIT = 
SECT = 
DCOM = 
DDATA = 
DSTAT = 


LABEL ASY LANGUAGECOMMENTS 


WAIT ;WAIT FOR HOME. 

A ;COMPLETE. 

LA SET L=0. 

H,A ;H&L =0, 

A ‘SET А=|. 

SECT ;:SECTOR=1. 

АЗСН ;READ SECTOR. 

DCOM 

WAIT ;WAIT FOR DRO OR INTRO. 


7,А ;TEST BIT 7 
RDONE ;DONE IF INTRO 
DDATA ;READ A BYTE OF DATA. 
МА (РОТ INTO MEMORY. 
H INCREMENT POINTER 
RLOOP ;DO IT AGAIN 

;FILLS EMPTY SPACE 
DSTAT ;READ DISK STATUS. 
A ;SET FLAGS. 
НЕ ZERO, GO TO SBOOT. 
;DISK ERROR, SO HALT. 


07DH 


OFCH 
OF AH 
OFBH 
OFHB 
OF8H 


Listing 2: Original 8080 code before modification for the Z80 microprocessor. 


000Е B7 
ОООЕ F2 19 00 
0016 C3 OC 00 
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ОВА А 
ІР RDONE 
JMP RLOOP 
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A Closer Look at the 
TI Speak & Spell 


Congratulations to Michael Rigsby 
on his article “Dissecting the TI Speak 
& Spell" (September 1980 BYTE, page 
76). He is not alone in desiring an 
economical voice-output device for 
his computer, and the Speak & Spell 
is an excellent choice. Economy is one 
reason, and the circuitry of this 
device has features that make it 
potentially one of the most flexible 
and comprehensive speech syn- 
thesizers available. 

The problem is how to interface the 
Speak & Spell to a computer. Mr 
Rigsby's approach is the first step, but 
it allows only a spelling computer, 
not a talking one. In order to achieve 
more, it is necessary to know 
something about the workings of the 
device. This information is difficult to 
obtain. Texas Instruments has not 
been very informative, although con- 
sidering the investment it has in 
speech technology this is perhaps 
understandable. Thus, the Speak & 
Spell is an irresistible challenge to the 
experimenter. 

Mr. Rigsby has, however, made 
one fundamentally incorrect assump- 
tion: the TI Speak & Spell is most 
definitely not based on the SN76477N 
complex-sound generator, nor does it 
store words, or even phrases, as in- 
dividual pulses in memory. As I will 
show, it uses an entirely different 
technique. 


The Heart of the Unit 

The TMCO281NL is a proprietary 
Texas Instruments integrated circuit 
that is virtually an entire digital signal 
processor, with timing and decoding 
circuits, a 10-pole digital lattice filter, 
and a D/A (digital-to-analog) con- 
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Peter Vernon 
31 Georgina 5t 
Newtown NSW 2042 
Australia 


verter. Áll of this is contained on a 
tiny piece of silicon just 44 mils 
square. This is the heart of the speech 
synthesizer. 

Also on the board is the controller, 
the TMCO271NL, which is a member 
of the TMS-1000 microprocessor 
family. The TMC0271 shares the 
same basic architecture as the 
TMS-1000 used in TI's calculators, 
but it has been modified to enhance 
its BCD  (binary-coded decimal) 
arithmetic capabilities. It also has an 
expanded instruction set and an out- 
put multiplexer to reduce the number 
of pinouts required in its role as a 
controller for the speech synthesizer 
IC (integrated circuit). 


— 
The Speak & Spell is an 


Irresistible challenge to 
the experimenter. 


As Mr Rigsby guessed, the other 
two integrated circuits on the board 
are high-density ROMs (read-only 
memories). The TMC0350 family are 
128 K-bit ROMs, organized as 16 K 
by 8 bits. They incorporate an inter- 
nal 18-bit address counter/register 
and two 8-bit output buffers, with the 
four high-order bits of the address 
driving a 1-of-16 device-select 
decoder and the other 14 bits address- 
ing the ROM array directly. 


Linear Predictive Coding 

The circuitry is only part of the 
story. The real secret of the Speak & 
Spell and other Texas Instruments 
speech-synthesis devices is a tech- 


nique called LPC (linear predictive 
coding). This technique makes it 
possible to encode a complex speech 
waveform with relatively little data. 
A speech signal is highly redundant, 
made up of a few basic waveforms 
that are repeated to produce speech 
sounds. Essentially, LPC eliminates 
the redundancy inherent in the speech 
signal and retains only the data re- 
quired to drive the speech syn- 
thesizer. 

The TMC0281 can be thought of as 
an electronic model of the human 
vocal tract. The data input is a 
description of the filter parameters 
necessary to model the vocal tract as 
its characteristics change over time. 
Codes for twelve synthesis par- 
ameters are stored in the ROMs. 
These parameters are ten filter co- 
efficients, and pitch and energy infor- 
mation. 

The filter parameters are derived 
from samples of actual speech and are 
encoded by a complex mathematical 
algorithm that makes it possible to 
predict a speech waveform based on 
information derived from previous 
waveforms. Because of the finite-time 
response of the human vocal tract, 
only a fixed number of speech sounds 
can follow a particular vocalization. 

To produce speech, the controller 
specifies the starting point of a string 
of data stored in the ROMs. The 
ROM output provides the pitch, 
amplitude, and filter parameters from 
which the synthesizer constructs the 
speech waveform. 

The input to the filter is either a 
periodic or random sequence of 
pulses. A random sequence of pulses 
is used to recreate unvoiced sounds, 
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such as "f" or "s," while a periodic se- 
quence creates voiced sounds such as 
"a." The pitch information either 
varies the frequency of the periodic 
pulses or, if all the bits are zero, 
selects random noise as the input to 
the lattice filter. An amplification fac- 
tor is also input to the synthesizer and 
adjusts the amplitude of the excita- 
tion source to produce sounds of 
varying intensity. 

The lattice filter of the synthesizer 
has ten stages. Each stage carries out 
two multiplications and two addi- 
tions on its two digital inputs before 
passing the results backward and for- 
ward to its neighbors. The operations 
of the ten stages are carried out se- 
quentially, as are the operations 
within each stage. Through careful 
consideration of timing and the use of 
a pipeline approach, only one adder 
and one multiplier are needed to 
carry out the mathematical opera- 
tions, Each separate arithmetic opera- 
tion requires only 6 ys. 

Figure 1 is a block diagram of the 
basic elements of the TMC0281. Тһе 
multistage lattice filter uses the 
parameters K, thru K, to digitally 
filter the amplified excitation signal, 
and passes its output to a D/A con- 
verter connected to the speaker. 

The coefficients of the filter are up- 
dated approximately every 20 ms. 
However, because of the redundan- 
cies in speech patterns, a complete set 
of parameters is not always required. 
Sections of the data stream may be 
replaced by a single “repeat” bit, cut- 
ting the data required to control the 
filter from a maximum of 49 bits to a 
minimum of 4, thus conserving 
memory space. 

During speech the ТМС0281 ас- 
cesses the ROMs directly until it 
receives an end-of-phrase command 
and returns contro] to the TMC0271 
controller, Five lines are used to 
transfer data and commands within 
the system. One of these lines is the 
processor data clock, which deter- 
mines when the data on the other four 
lines is valid. These are the five lines 
mentioned by Mr Rigsby. 


Timing 

Timing for the synthesizer is based 
on a 50 Hz frame rate—so a new 
speech segment is read from the ROM 
every 20 ms. The speech patterns cod- 
ed in the ROM are sampled at a rate 
of 10 kHz, which corresponds to the 
maximum bandwidth of speech—5 


Introducing the Butterfly"' switch. molded keytops with over 
Тһе шы Key Tronic capacitive 20,000 legends and over 
| 300 shapes аге still avail il 
able from the ‘leader. Ж 


customers Ҹ | | Please со! or write 4 
successfully VM for further informa- 
leel, however, а we tion. You'll be 

had input from Жайы | glad уси did. 

field ihata lot № | COND | 

of you like linear 

feel, Key Tronic now 

offers both. We мапі 

lo be your keyboard 

supplier. 

Ihis patented solid-state 

keyboard uses the same 

electronics as our proven tactile 

design. You still get N-key rollove 

(а musi in any medium to high 

speed data entry environment) 

at no extra charge. The 

same double-shol 


key tronic 
INTERNATIONAL KEYHOAHDS 
Р.О BOX MH687 SPOKANE, WASHINGTON 99214 USA. PHONE (509) 928-8000 — TWX 510 773-1885 
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The 
reachable 
star. 


two year warranty! 
STAR models are avallable | 


that interface directly with А5232 ` 


machines such as APPLE, 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 


U.S. or European frequencies.  . 


Available throughout the U.S., 
Canada, and Europe. For infor- 
mation and nearest dealer, call 
toll free (BOO) 227-2078, or (415) 
447-2252 in California. 


[Livermore 


DATA SYSTEMS zd 
CA 9455 
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2050 Research Drive, Livermore, 
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Figure 1: Block diagram of the heart of the TI Speak & Spell—the Texas Instruments 
ТМС0281МІ. integrated circuit. The TMCO28INL is a proprietary circuit that is virtual- 
ly an entire digital signal processor and can be thought of as an electronic model of the 
human vocal tract. It includes timing and decoding circuits, a 10-pole digital lattice 
filter, and a D/A converter. Speech synthesis takes place through a process called LPC 
(linear predictive coding), which makes it possible to encode a complex waveform with 
relatively little data. Either pseudo-random noise (for unvoiced sounds) or periodic 
pulses (for voiced sounds) are amplified and fed to the lattice filter, which models the 
vocal tract in accordance with coefficients stored in two external 16 K by 8-bit ROMs 
(read-only memories). A maximum of 49 bits is needed to specify each sound pattern, 
which is updated every 20 ms. This results in an overall data rate of 2400 bps (bits per 
second). The TMCO281NL is controlled by a TI TMC0271 microprocessor, a specialized 
member of the TMS-1000 microprocessor family. 


kHz. (The maximum bandwidth for 
telephone-quality speech is 3.5 to 4.5 
kHz.) An 800 kHz oscillator is divid- 
ed by four to produce the major 
system clock. This four-phase clock 
controls the transfer of data within 
the system. The individual bit pat- 
terns in each 20 ms frame are clocked 
into the synthesizer at a rate cor- 
responding to the sample frequency 
of 10 kHz. It is this clock which pro- 
duces the 0.1 ms pulses measured by 
Mr Rigsby. 

A maximum of 49 bits is needed to 
specify the sound pattern that will be 
produced every 20 ms. This is an 
overall data rate of about 2400 bps 
(bits per second). One hundred 
seconds of speech time thus requires 
the storage of 240,000 bits of infor- 
mation, which corresponds well with 
the 256,000 bits of storage provided 
by the two TMC0351 ROMs. 


Capabilities and Challenge 
Because the Speak & Spell 
reconstructs speech sounds from a 
constant-excitation signal filtered 
under digital control, it is potentially 
capable of reproducing any sound at 
all. The challenge for the ex- 
perimenter is to determine what in- 
formation needs to be input to create 
a particular sound. Trial and error 
seems to be the only approach. With 


much work it would be possible to 
determine which combinations of 
data are needed to produce each 
phoneme of the English language. 
(All words are made up of combina- 
tions of particular sound units called 
phonemes. About 42 phonemes are 
used in the English language.) These 
phoneme patterns could be stored in 
memory and arranged to produce any 
word. At 49 bits per phoneme and 42 
phonemes, only 2058 bits are re- 
quired. The problem is, of course, to 
find the right bits. 

Perhaps the best place to start 
would be the connector provided for 
the attachment of expansion 
modules. The module-select key on 
the keyboard of the Speak & Spell is 
used to signal the controller that an 
expansion module is in place and that 
it should instruct the synthesizer to 
access this module rather than the 
ROMs on the main circuit board. By 
using this signal it is possible to force 
the synthesizer to accept data that is 
input on the module connector. The 
system clock can be used to govern 
the rate of this data input. Experi- 
menting with this approach produces 
a weird and wonderful series of 
sounds. At present, my computer (an 
Exidy Sorcerer) can only grunt and 
squeak, but after all, that's how we 
all started!m 
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TOGETHER AT LAST 


SSS FORTRAN & RATFOR are the critic's choice! ee FEATURING 


The SSS FORTRAN compiler is fast, efficient, and complete {full 1966 ANSI $55 RATFOR 


standard with extensions). The RATFOR compiler compiles into FORTRAN allowing 
Ihe user to write Structured code while retaining the benelits of FORTRAN. 
Together they form an incredible team! 


555 FORTRAN Specifics 
Soo FORTRAN makes full FORTRAN IV available 10 microcompulers. SSS 
FORTRAN meets and exceeds the ANSI 1966 FORTRAN standard. The compiler 
Supports many advanced features nol found in less complete implementations. 
including: complex arithmelic, character variables, and functions. SSS FORTRAN 
will compile up to 600 fines per minute! Recursive subroutines with static 
variables are supported. ROMable ".COM" files may be generated. 


RATFOR is a preprocessor that compiles to 55$ FORTRAN. 555 
RATFOR allows the use of contemporary loop control and struc- 
tured programing techinques. SSS RATFOR is similar to FORTRAN 
11 in that й supports such things as: 
REPEAT ... UNTIL WHILE IF... THEN... ELSE 
Begin End Brackets Macro Delines 

995 RATFOR is supplied with Source code. The source code 
i$ distributed in both RATFOR and SSS FORTRAN, Not only does 
this prevent obsolescence, but allows the user to add enhance- 
ments as desired. 


ооб 
System Requirements & Prices 
SSS FORTRAN requires a 32k CP/M system. 280 only. 
SSS FORTRAN with RATFOR: $325.00 
555 FORTRAN alone: $290.00 
RATFOR alone: $100.00 
(Sold only with valid 555 FORTRAN license) 


CP/M Formats: 8" soll sectored, 5” Northstar, 5" Micropalis Mod И. 
Vector MZ. Superbrain DD/OD 


All Orders and Generali Intormation: mm 

SUPERSOFT ASSOCIATES 

PO. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 h. 

Technical Hoi Line: (217) 359-2691 

(answered only when technician is available] 
“CPM REGISTERED TRADEMARK ОЮ NESEABCH 
855 FORTRAN 15 the сорум of 
Small Systems Services, Urbana. 1111015 


FEATURES 


Code generation. ROMable ".COM" files or intermediale code files (saves disk 

Space}. External routines may be called. 

Byte, integer, real, double precision, complex, logical, charac- 

ter and varying length strings. 

All standard operations plus string comparisons, assignments, 

and .XOR. 

Hexadecimal, decimal, and character literais with features to 

mbeg control characters. 

ANSI 1966 standard with multiple statement lines, state- 

ments may end with a ‘=. 

Controls: Мар, List, and Symbol tabte output options 

О: Read, Write, Append, Rewind, Close, Delete, Rename, Search, 
sequencial and Random 1/0 on disk files. Supports all CP/M 
devices. The User can add device handlers to use custom 1/0 
Qevices. 

Erros: Qver 200 distinct compiler error messages, precision and 

illegal instruction warnings during execution. 

FORTRAN programs may be interrupted at any time: the Stack SuperSoft 


pointer is always preserved. | 
First т Software Technology 


Data types: 
Operations: 
Constants: 


Statements: 


Interrupts: 
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OMEGA SALES COMPANY 
CALL TOLL FREE 1-800-556-7586 


әмр SPECIAL OF THE MONTH! 


SATO 


EPSON 
MX-8O 
PRINTER 


INTERFACES: APPLE INTERFACE & CABLE 890, RS*232-9 TO, 
IEEE 855, TRS*8S0 CABLE 835 
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INTERTEC 
SUPERBRAIN 
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| | | 
— ATARI ЗОО | 32K - 8244900 
| | 64K - #264900 


1 : 875900 
QD - 8319500 


B NORTHSTAR МЕС MONTTOR 821900 | ATARI 400 
HORIZON II | Я | 8K - 839900 
! 
i 
| 
| 


82K QUAD. DENS. 16K - 84.9900 


8297500 
€———E es 4 -— — ——ÉÓ 
prime ЖД i RADIO SHACK | ANADEX | SOROC 
ti dr | 64KMopEeL? | DP-9500 | 120-8630 
EE 8344900 | 8124900 | 140-3949 
ШЫНЫН -y (>| аи irem cat bo n Red sae 


TELEVIDEO 912C - 867900, 920C - 873900 


TS SS SS e eee ғы ee ee ee See e OS eS Қ. 


4. Stock shipments shipped usually same day or next day. 
5. All equipment factory fresh with manufacturer's warr. 
6. No hidden charges - We live by our published prices. 


OMEGA SALES Co - EAST COAST - 12 MEETING ST. 
CUMBERLAND, RI 02864 TEL 1-401-722-1027 


Ex 
m PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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WEST COAST GRAND OPENING! 


OMEGA SALES COMPANY 


CALL TOLL FREE 1-800-235-3581] 


GRAND OPENING 
SPECIAL OF THE MONTH? 


MICROLINE 


| МЕС 
DIABLO SPINWRITER 
7 630 5510-5530 
8199500 | 8239500 
(TRACTOR $200) 


(TRACTOR 8200) 


APPLE II+ 
48K-8115Q00 


1 

| 

| APPLE DISK DRIVE 
DOS 3.3 w/CONTROLLER 
| 
| 
| 
| 
| 


#54500 


mma ARR na opt Rcs aoi mm Apte mf 


OKIDATA | | 5. ASE ТУ к CBM | HAZELTINE | 
MICROLINE-8O | | CALL | 1420 
t 8649 i А | 8799 


1. TWO LOCATRONS TO SERVE YOU BETTER. 
2. NO SURCHARGE FOR CREDIT CARDS. 
3. WE ACCEPT C. 0. D.S. 


OMEGA SALES СО - WEST COAST - 3353 OLD CONEJO RD #102 
Ee NEWBURY PARK CA 91320 TEL 1-805-489-3678 с 
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Clubs and Newsletters 


Zips 00000— 10000 


. Syntax ZX80 
. The Harvard Group, 


Bolton Rd, RD 2, Box 
457, Harvard MA 01451 
Ann Zevnik, Editor, 
(617) 456-3661 


. News about the Sinclair 


ZX80 microcomputer. 


‚ Gosub ТЕ$-80 Users 


Group 
POB 712 
Worcester MA 01613 


‚ Jim Mercanti, (617) 


845-1851, (617) 458-7263 


‚ Gosub TRS-80 Users 


Group Buffer 


‚ Noncommercial. 


. TRUGEM (TRS-80 Users 


Group of Eastern Mass- 
achusetts) 


‚ 3 Driscoll Dr, Fram- 


ingham MA 01701 


. Ronald M Egalka, 


Secretary, (617) 877-4520 


. The TRUGEM Newsletter 
. TRS-80 hardware and 


software; peripherals 
from Radio Shack and 
independents; Programs 
Exchange Library (non- 
comrnercial); demonstra- 
tions and sales of com- 
mercial hardware and 
software encouraged. 


. New England Computer 


Soclety 


. POB 198 


Bedford MA 01730 


. Bob Waite, President 


(617) 448-6351 home; 
(617) 897-3221, ext 2499, 


work 


. NECS Neusletter 
. User Groups: PET, 


Apple, 6800, Digital 
Group, and TRS-80. 
CBBS (Computerized 
Bulletin Board System), 
(617) 864-3819, 


. The Boston Computer 


Society 
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DIRECTORY 


The following is the fourth BYTE Clubs and Newsletters 
Directory. The directory was compiled from information sup- 
plied by the various clubs listed. A form was sent to all clubs 
and newsletters listed in the third directory requesting up-to- 
date information. If the form was not returned, we deleted the 
club from the fourth directory. In addition, the listing was cor- 
related with back issues of the magazine and materials on file in 
the BYTE offices. If information is missing in one or more 
categories, it means the data was not provided, We will be keep- 
ing the file available and updating it for the next directory; so, if 
there are errors, omissions, or if you have a new club that has 
just been formed, send the information to Charley Freiberg, 
Clubs and Newsletters Editor, BYTE Publications Inc, POB 372, 
Hancock NH 03449. 

The listing follows this form: 1. Name of organization or 
name of publication; 2. Mailing address; 3. Contact person 
and telephone number; 4, Newsletter or publication; 5. Special 
interests. 


2. 3 Center Plz, Boston MA 
02108 

3. (617) 720-0597 

4. The Boston Computer 
Society Update (an enor- 1. 


5. Applications to educa- 
tion, especially science. 


RICH (Rhode Island 


mous publication with Computer Hobbyists) 
nationwide industry ex- 2. РОВ 599, Bristol RI 
clusives and news of New 02809 
England) 3. Emilio D Iannuccillo 

5. User Groups: PET, 4. Yes 
Sorcerer, OSI, North 5. We are an active group 


dedicated to keeping 
abreast of current tech- 
nology, plus lending a 
hand to each other 


Star and others. 
Subgroups: education, 
business applications, 
Pascal and beginner 


tutorials, regarding hardware and 
software. We also give 
help and advice to new- 
1. Classroom Computer comers into the world of 
News microprocessors. 
2. POB 266, Cambridge MA 
02138 
3. Lloyd Prentice, (617) 1. PIE (PET Information Ex- 
787-0420 change) 
5. This bimonthly newslet- 2. 27 Leicester Way, 


ter is interested in educa- 
tion, curriculum develop- 
ment, and related topics. 


‚ Technical Education 


Research Centers 


‚ В Eliot St, Cambridge 


MA 02138 


, Robert Tinker, Director 


or Susan Warner-Mills, 
Assistant, (617) 547-3890 


. Hands ОнҚА Forum for 


Science and Technology 
Educators) 


Pawtucket RI 02860 


1. SNAC (Southern New 
Hampshire Apple Core) 
2. Computerland of 


Nashua, 419 Amherst St, 


Nashua NH 03060 


3. Don Fairchild, Treasurer, 


(603) 434-5626 
4. S. N. A.C. 


5. This group is involved in 
al] aspects of home com- 


puting using Apple 
systems. 


bJ i 


сл i фә 


. Manchester Users Group 
. 346 S Taylor St, Man- 


chester NH 03103 


. Scott, (603) 624-0089 


Yes 


. TRS-80s. 


. Southern Maine TR5-80 


Group 


. 15 Mountain View Rd, 


Cape Elizabeth ME 04107 


. Douglas Stewart, (207) 


767-2351 


. Byte Babble 
. TRS-80s. 


‚ Doctor's Computer Club 
‚ 42 E High St, East Hamp- 


ton CT 06424 


. Dr Aziz Ghaussy, (203) 


267-2400 


. Medical Computer Jour- 


nal Newsletter 


. Application of computers 


in medical practices, 


‚ The Pocket Computer 


Newsletter 


. POB 222, Seymour CT 
06483 


. Computers in 


Psychiatry/ Psychology 


‚ 26 Trumbull St, New 


Haven CT 06511 
Marc D Schwartz, MD, 
Editor, (203) 562-9873 


. This publication is for 


professionals interested in 
the use of computers in 
their work. 


. Connecticut Computer 


Club 
18 Ridge Ct W, West 
Haven CT 06516 


. Leo Taylor, Secretary 


CCC Newsletter 


. We have two talks per 


meeting; generally one on 
software and one on 
hardware. The club does 
not specialize in any one 
machine. 


. APL Market Newsletter 
. POB 5314, Mt Carmel 


CT 06518 


. Raymond C Jordan, (203) 


288-0283 
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orvus Lowers the 
Price of Admission to 
the Winchester Club. 


Here's the price breakthrough you уе been waiting for on Winchester 
disk systems. It's our new 5'-inch 5-million byte Winchester that 


adds cost effective mass slorage to over 15 of the most popular $. 
microcomputers. Now everyone can enjoy the improved reli- 

ability, increased storage capacity, and faster speed of 

sealed-environment Winchester technology. 

You can start with 5 million bytes, then expand the p 

system wilh up to three add-on drives of 5, 10, 

or 20 million bytes. Our 5 million byte system P 
has all of Ihe advanced features of the d E 

larger capacily Corvus systems, r л 

including our low cost MIRROR back- < £ | 

up and multi-user CONSTELLATION - © = E. 
network that allows up to 64 computers to ' i 
share the Corvus data base and peripherals | — 4 ч 


such as printers. 


Want Ihe full story? Contact your local computer 
store. 


aL! 


* * CORVUS SYSTEMS 
$3750 " * 
NOW! |! в MILLION BYTE 
YOUR LOCAL MICRO WINCHESTER 


COMPUTER DISK SYSTEM 
DEALER 


е 


For Apple TRS-80 151-11 Zenith 
бирегВгап Pet 5-100 Виѕ 
Alpha Micro 


Ж — | 
* CORVUS SYSTEMS 
"n 2029 O'Toole Avenue 
San Jose, California 95131 
408/946-7700 TWX: 910-338-0226 


Clubs and Newsletters 


l. Amateur Computer “eid жала ac eR" computer, telecom- 5. Subgroups for Apple 
Group of New Jersey _Zips 10000—20000 ке. sant tm and elec- (associated with Interna- 
2. 1776 Raritan Rd, Scotch tronics industries. tional ve Coro) ы 
Plains NJ 07076 ТК5-80, 5-100, and other 
3. Sol Libes, (201) 277-2063 P d елеч а PE groups. 
4. ACG-N] News 2. POB 106 Church Street | 1. Lifelines 
5. User Groups: 8080/Z80, | Gta New York NY 10008 2. 1651 Third Ave, New 
6800, KIM-1, TRS-80, 3 Garry Sawyer, (212) York NY 10028 1. Sphere Microcomputer 
PET, CP/M, 1802, S-100, d B64-4595. | 3. Mary Anna Feczo, (212) Group 
Apple, and Pascal. We 4. ‘Nees Тай аня 722-1700 2. 2 Tor Rd, Wappingers 
also have software "Cimma Cha Nan: 5. This publication is for Falls NY 12590 
libraries and tutorials. lett is CP/M users. 3. Jeffrey Brownstein, DDS, 
қ A (914) 297-3950 
af tied е 4. Sphere Newsletter 
1. OSI Users Group l. Association for Com- 5. 6800 microcomputers. 
2. 4 Swimming River Rd, puters and the 
Lincroft NJ 07738 1. Computer Careers News Humanities | 
3. Bob Childs, (201) 2. 135 W 50th St, New 2. Queens College, Flushing 1. CHIP-5 Microcomputer 
747-8888 York NY 10020 NY 11367 Club 
3. Connie Winkler, Editor, 3. Joseph Raben, (212) 2. POB 504, Syracuse NY 


. Data Processing Club 
. c/o Dennis M Lloyd, 


Business 5tudies Division, 
Gloucester County Col- 


(212) 582-9617 


. Careers publication for 


processing professionals, 


520-7407 


4. ACH Newsletter 


. Humanities applications. 


13201 


. Mohawk Valley 


Microcomputer Club 


lege, Tanyard Rd, Sewell 1. Feedback From Fujitsu 1. Small Computer News 2. 706 Lee St, Rome NY 
NJ 08080 2. c/o Ruder & Finn Inc, 2. Edwards Publications, 13440 
3. (609) 468-5000, ext 242 110 E 59th St, New York 78-56 86th St, Flushing 3. ace i Р 
4. [nterested іп microcom- NY 10022 NY 11385 4. aah 05 : ong tne 
puter programs inside 3. Darrell J Aherin, (212) 3. (212) 441-4082 с гі al Баса 
and outside of the 593-6317 5. -— pr = -. 24 
cl 5, N f th : 6800, , 
mEn HI qe mier 1. D G Independent User's and beginners. 
Group 
2. POB 316, Woodmere NY 
TRS-80 * APPLE 2 * ATARI * SCORCERER « 42-4 1. RAMS (байлаа Aves 
3. Lloyd Kishinsky, (516) Microcomputer Society) 
374-6793 2. POB 90808, Rochester 
4. Bridge NY 14609 
5. Digital Group computers, | 3. Erwin Rahn, (716) 
473-3184 
4, Memory Pages 
1. Long Island Computer 5. Special interest groups: 
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FREE CATALOG 


08-591 • 134 * H3H3OHOOS * IHVIV е 2 3144У * 08-591 • 13а 


Association 


. 3788 Windsor Dr, 


Bethpage NY 11714 


. AM Stone, Editor, (516) 


UFORTH (University of 
Rochester FORTH) and 
6800/6809/68000. Users 
groups: North Star and 
CP/M. 


over 150 items 4 ucl 
ORDER TOLL FREE 
5. User Groups: 5-100, 1. Monroeville Apple Users 
(800) 397.7 172 TRS-80, and 6502. Club 
IN FLORIDA (305) 862-6917 ^ күті — Pit 
'nuf said 1. Digiac Corporation t rr qoom 
2. T4 ass Rd, burgh PA 15239 
Smithtown NY 11787 
3. James D Gobetz, Presi- 1. Central Pennsylvania 
dent, (516) 273-8600 Computer Club 
4. MAPS Digest 2. 3263 Bull Rd, York PA 
5. For MP/M users. 17404 
3. Cletus Hunt III, (717) 
764-4977 
1. CAMS (Capital Area 4. Data Dump 
Micro Computer Society} 5, Special interests; 55-50 


TRS-80 ® APPLE 2 • ATARI • SCORCERER Women m едм Е 
#1, Scotia 12302 
(305) 862-6917 3. Stanley L Mathes, (518) 
| di Ve nt 11 ture’ 372-3767 1. Wyoming Valley TRS-80 
| | 4. Occasional Club 


INTERNATIONAL 


A DIVISION OF SCOTT ADAMS, INC 


BOX 3435 € LONGWOOD, FLA. 32750 
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If you write software, 
write Digital Research. 


We can help you 


bring your products 


to market. 

Independent Software 
Vendors (ISV's) are the key to 
solving the software crunch in 
the 1980's. To help you bring 
your products to market, 
Digital Research introduces 
the ISV Support Plan — 
designed to assist you in: 
Developing Your Product 
O With the fast and powerful 

PL/I-80™ Programming 

System 
О ISV Seminars covering high 

level applications 

programming 


Getting Established in 

Your Market 

ISV Seminars cover: 

O Designing a marketing 
strategy 

O Advertising 

O Writing Manuals 

О Assuring software security 

О Supporting and updating 
products 


Оп-Созпр Support Includer: 


О Legal and technical 
information 

О Distribution channels 

O Printing facilities 

[1 Free product listing in our 
Applications Software 
Catalog 


All this plus the world's 
largest software marketplace 
— the CP/M® customer base. 


So why do it alone? Write 
Digital Research. We'll send 
you our free brochure 
detailing the ISV Support 
Plan. 


DIGITAL RESEARCH - 
P.O. Box 579 

Pacific Grove, CA 93950 

(408) 649-3896 

TWX 910 360 5001 


LN 
wire troy 


Visit us at the West Coast Computer Faire and the NCC 
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2. 302 Wyoming Ave, = 
Kingston PA 18704 Zips 20000—30000 
3. Art Prutzman, (717) e 
287-1014 
5. Special interests: TRS-80 1. - ә —— 
ses and modems. ewsietter for Heath 
Company Computers 
2. 325-B Pennsylvania Ave 
, Washington DC 
1. Delaware Valley Com- E шалы, ден 
pu . Charles Floto, (202 
2. POB 651, Levittown PA ы Sant ш 
19058 А 
5. N tems that 
3. Howard Kalodner, (215) | ” hardware- and software- 
compatible with Heath 
4. DVCS Newsletter Company computers and 
5. ТАЗЕ) users group. Zenith Data Systems. 
1. PACS (Philadelphia Area 1. Battery Lane Publications 
Computer Society) 2. POB 30214, Bethesda 
2. POB 1954, Philadelphia MD 20014 
PA 19105 3. Eric Balkan, (301) 
3. Dick Moberg, Eric 770-2726 
Hafler; Hot line (215) 4, Computer Consultant 
925-5264 5. Information of interest to 
4. The Data Bus free-lance and corporate 
5. Users groups for all consultants. 
major microcomputers, 
courses on languages, 1. Washington DC CP/M 
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computers for children, 
and other groups. 


Users Group 


. 7315 Wisconsin Ave, 


The WORKSHEET Problem-Solving Language 


Want to play "What-if'? Want to do Real Estate Analysis, 
Family Budgeting, Taxes, Company Cash Flow; want to 
simulate Ttg ehe and interrelated processes? WORKSHEET is 
a powerful language designed for the purpose of writing 
programs to solve these and all other problems that involve a 
row-column "spreadshect". Even novice programmers are solv- 
ing complicated problems on the first day! 


WORKSHEET is not a hybrid text editor or a toy. И is a 
complete, self-documenting model-bullding system. List the 
assumptions that went into your budget with the SHOWFIL 
program—even the boss will understand! 


Change the assumptions, the relationships, or the data, and 
produce a new spreadsheet, neatly captioned, in minutes. 
Model too big to fit on a single page? Format it ipM 
one page of 12 (or any number) columns, or 2 pages of 6 
columns, or whatever tells your story best. 


Conditional evaluation of a variable? Reference to variables in 
different rows, several columns back? No problem! 
Sample models include portfolio valuation, real estate cvalu- 
ation, iterative solution of a Diophantine атага family 
budget, product profit based on exponentially damped growth 
of sales. 
Use it for tough, professional jobs— it's the only CP/ M modeling 
system that can handle them! 
Requires 48K CP/M system and Microsoft Basic . C Basic or 
North Star Basic running under CP/ M with Matchmaker JI. 
WORKSHEET Language disk (5° or 8° СР/М}.... $199.95 
(specify version) 

80-Page Manual опіу........... ae $ 19.95 

The SoHo Group 

140 Thompson St., Suite 4-B 
New York, NY 10012 


Note: CP M, Microsoft, and North Star are registered urademarks of Digital 
Research. Microsoft, зад North Star Computers. respectively. 
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Washington DC 20014 


. Winston Riley III, (301) 


986-1234 


5. Public-domain software 


exchange, review of 
operating systems, 
languages, and packages. 


. WACS (Washington 


Amateur Computer 
Society) 


. 4201 Massachusetts Ave, 


#168, Washington DC 
20016 


. Robert Jones, Director 
‚ JWACS 


Interested in I/O Selectric 
conversions; inexpensive 
terminals and personal 
systems; 9900, 6800, 
8080/Z80 hardware and 
software. 


Washington Apple Pi 


. POB 34511, Washington 


DC 20034 


3. Bernie Urban, (301) 


сл o ы 


229-3458; club phone 
(301) 468-2305 


. Washington Apple Pi 
. Education, medical, 


Pascal, assembly lan- 
guage, games, helping 
neophytes in computer 
programming. 


. TI Programmable 


Calculator Club 


. 9213 Lanham Severn Rd, 


Lanham MD 20801 


. Maurice E T Swinnen, 


Editor 


. TI PPC Notes 
. All AOS system pro- 


grammable calculators. 


. PEEK(65) 


POB 347, Owings Mills 
MD 21117 


268-0561 


. This is a journal for OSI 


users. 


. CHUG (Capital Heath 


Users' Group) 


. POB 341, Fairfax VA 


22030 


. Dale Grundon, Secretary 
. >CHUG 
. Interested in all Heath 


computers and related 
equipment. 


1. 


‹л im & һә — 
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AMRAD (Amateur Radio 
Research and Develop- 
ment Corporation) 


‚ 1524 Springvale Rd, 


McLean VA 22101 


. Paul L Rinaldo, (703) 


356-8918 


‚ AMRAD Newsletter 
. Special interests: amateur 


radio and computers, 
computers and com- 
munications devices for 
the deaf, amateur com- 
puter networking. 


. WAKE (Washington 


Area KIM Enthusiasts) 


. 5112 Williamsburg Blvd, 


Arlington VA 22207 


. Ted Beach 
. Monthly 
. KIM and other 6502 


single-board computers. 


. The MicroComputer In- 


vestors Association 


. 902 Anderson Dr, 


Fredericksburg VA 22401 


. Jack M Williams, (703) 


371-5474 


. The MicroComputer In- 


vestor 


. Use of microcomputers to 


assist in making and 
managing investments. 


. Delmarva Computer 


Club 


. POB 36, Wallops Island 


VA 23337 


. Jean Trafford, (804) 


824-3400 


. Peek: n. Poke 
. Special interests: 6502 


processors, computer aids 
for the handicapped, 
education, business, and 
entertainment programs. 


. Tidewater Computer 


Club 


. 677 Lord Dunmore Dr, 


Virginia Beach VA 23464 


. C D Yeoman, (804) 


420-6379 


. Hard Copy 


. Triad Heath Users Group 
. 424 Cliffdale Dr, 


Winston-Salem NC 27104 


. Hughes Hoyle, (919) 


378-1050; Steve Minor, 
(919) 765-7717 


ata 
SPECIAL 
PACKAGE 
PRICE! 


* Upgrade 8 bit systems 
* All boards assembled & tested 


Here's the nucleus of a truly exceptional S- 100 system: 


. 16bit/8 bit Dual Processor (w/6 MHz 8088) 

. System Support 1 

. Disk 1 DMA Floppy Disk Controller (w/BIOS for CP/M * 2.2) 

. 32K of fast static RAM (w/IEEE 24 bit extended addressing) 

. Sorcim's powerful PASCAL/M*-8086 software on disk 

. Digital Research's CP/M *-86 software on disk 

. МО and Disk Controller cables, plus full documentation on all hardware and software 


Total Package Price: $2495 
- ORDER BEFORE MAY 1ST 205 NUS 
AND WE'LL ADD AN EXTRA 32K OF STATIC RAM FREE! 


DON'T MISS OUT! 


AVAILABLE AT FINER COMPUTER STORES, OR ORDER DIRECTLY FROM US. 


ompuPro  ... 6055 


| | ELECTRONICS 
J OAKLAND AIRPORT, СА 94614 (415) 562-0636 


Terms: Californians add tax Allow for shipping jexcess refunded) VISA and Mastercard orders сай 1415) 562-0636, 24 hrs. Include street add-ess lor UPS 


“^ч сб л Б Wh — 
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Westico understands your тісіо- 
computer software needs. We know 
you want a good selection of soft- 
ware without the hassle of hunting 
all over for it... We know you want it 
fast... And we also know you wanta 
product backed by service. With 
Wesfico you get all three. 

We have an extensive list of 


Dial-up the 24-Hour 
Hotline (203) 853-0846 
(300 baud) 


ts an on-line catalog, updated 
each day! See displays of all prod- 
ucts and the latest version numbers 
and prices. Build а trial order wifh- 
out any obligation. Complete the 
order only if you wish. We also offer 
24-hour delivery service. Call, write, 
Telex or dial-up today. C.0.D.,Master 
Card and VISA accepted. 


a е 


ASCOM program for time sharing 
and data transfers. € Transfers files 
between computers € Conversation 
mode controls remote computers 
e Batch mode by command files 
e Commands to display directories 
and type files 

ASCOM can log-on a time 
sharing system to retrieve stock 
exchange data for storage and 
analysis. Batch mode can make the 
log-on, password, data query, and 
storage automatic. ASCOM can 
transmit program files to another 
micro running ASCOM — locally, or 
remotely through a modem. 


quality software products for the Y 
serious microcomputer buyer — X 
accounting, professional time ac- 
counting, text processing, planning 
and analysis, telecommunications, 
data management, development 
tools. And the list |5 growing. > 


Ф 


MINIMODEL™ Financial Planning ' 
Tool — does big financial planning 
Jobs at micro prices — for cash flow 
projections, financial forecasting. 
venture analysis, project planning 
and risk analysis. ә Model size 
limited only by disk file size. € Operat- 
ing results can be fed into models. 
e Time horizon advances to elimi- 
nate old data ® Consolidates 
models Into higher level models 
e Consolidated models are process- 
ed under their own rule set * Report 
content and format totally under 
user control. 


CP/M" programs for TRS-80 Model Il, Apple with Soft- 
Card;" Vector Graphic, iCom, Cromemco, North Star, 
Micropolis, Ohio Scientific, SuperBrain and more. 


GENERAL LEDGER Peachtree" 
ACCOUNTS RECEIVABLE Peachtree 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 

CLIENT WRITE-UP Peachtree 

PAS-3 MEDICAL Artificial intelligence 
PAS-3 DENTAL Artificial Intelligence 
PROPERTY MANAGEMENT Peachtree 


>>РР 
ODOUOOO 


ot 


- 


888870045 


со 


РТА Asyst Design 

РТА Demo Asyst Dasign 

ESQ-1Legal Micro In Grmation 
ESQ-1 Legal Demo Micro Information 
DATEBOOK" Organic Software 


2» у» у» у» у 


WORDMASTER™ MicroPro 
WORDSTAR"  MicroPro 
MAIL-MERGE" MicroPro 
WORDSEARCH"  Keybits 
TEXTWRITER Organic Software 


>> у» у» у» 


MINIMODEL Financial Pinning 
STATPAK NW Analytical 
MILESTONE™ Organic Software 


уаш BANAN Бшш; 555555558 


=á 
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ASCOM DMA 


CBS DMA 
CBS LABEL OPTION DMA 
MAG 


SELECTOR ІМ Micro-Ap 
PRISM/IMS MAG 
PRISM/ADS MAG 


AARRRRSS 
>>>>>>> 


AR TERMES ecl Research 
icros 


BASIC C COMPILER" "Microsoft 

S-BASIC™ тора 

NEVADA COBOL Ellis Computing 
CBASIC-2™ Compiler Systems 
PASCAL/M™ Sorcim 

GENERAL SUBROUTINE PAK Asyst Design 
APPLICATION UTILITIES Asyst Design 
PASCAL/MT+™ MT Microsystems 


DONO 


PPPPPPPPPU 
хх 


SUPERSORT 1 MicroPro 
SURVEYOR Peachtree 


or 
T 


STR eybi 
STRING/80 SOURCE Keybits 
ULTRASORT I" CCS 


== 
Cn 
>>>>>> 


Ali software has specific requirements for o poper operation such as computer type. 
equipment configuration ond support softwa 

Check tha following codes for system Е. to be certain your system will 
accept the software offered. 


(A) CP/M version 1.4 or higher. (1) Business system 48% memory. 200K 
(8) CP/M version 2.0 or higher. dual disk drives, cursor oddressable 
(C) CBASIC-2. terminal, and 132 column printer 
(D) MBASIC version 4.51. (к) Cursor addressable termmninot 
(E) BASIC-BO version 5.0 or higher. (L) signad license required for shipment 
(Р) 48K memory or greater. (О) specify 8080, 280. or CDOS 
(С) 56K memory or greater. (P) give CP/M serial number 
(H) 64K memory. (T) serial port and modem 

(2) 280 CPU. 


Specify disk format: North Star Single or Double, Micropolis Mod Гог Mod il, 8" single 
density, Ohio Sclentific .SuperBrain or Apple. 
Prices do not include shipping or C.O.D. In CT add 774% sales tax. 
“Manual price will be crediled against later purchase of soflware. 
Оваіег inquiries invited. Copyright = 1981 Weslico. Inc. 


WESTICO 


25 Van Zant Street ® Norwalk, Connecticut 06855 
(203) 853-6880 * Telex 643-788 


1, 
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Carolina Apple Core 
. POB 31424, Raleigh NC 
27612 


. Joseph H Budge, (919) 


489-4284 


‚ From The Core 
. Apple computer users 


group. 


. TRS-80 Users Group 
‚ 7554 Southgate Rd, 


Fayetteville NC 28304 
R Gordon Lloyd 


. TRS-80 Users Group 


Newsletter 


. We are interested in all 


aspects of the TRS-80. 


TIPS Users Group 

101 Brookbend Ct, 
Mauldin SC 29662 

Fred Holmes, (803) 
288-5664 

TIPS Newsletter 
Special-purpose stand- 
alone systems and home- 
brew computers. 


Zips 30000—40000 
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April 


Digital Publications Inc 


. 3169 Holcomb Bridge Rd 


Suite 307, Norcross GÀ 
30071 


‚ John Rapp, Publisher, 


(404) 451-1156 


. Mini-Micro, free software 


exchange 

Software exhanges and 
publications for Data 
General, IBM, and DEC 
PDP-11 and PDP-8 
systems. 


Culpepper and Associates 
Inc 

4922 Heatherdale Ln, 
Atlanta GA 30360 
Warren Culpepper, (404) 
451-3797 


. Salt 'n' Pepper 
. Special interests: software 


product management. 


. CSRA Computer Club 


POB 284, Augusta GA 
30903 


‚ Jim Graves, President, 


(404) 738-1378 
CSRA Computer Club 
Newsletter 
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ARDSIDE 


6 South 51, Milford, NH 03055 (603)673-5144 
TOLL FREE OUT-OF-STATE 1-800-258-1790 


КОНЕ E 


Ж” COMPUTER 
JS WITH INTERFACE 
$259. 


MODEL Ш $919. 


TRS-80 COMPUTERS 


Mod |, 64K RAM (#26-4002)........ $3599.00 
Mod Ili, 16K RAM 146-1062) . . . . . ‚.. $919.00 
Mod Ш, 48K RAM (%6-1062%)...... $1039.00 


Pocket Comp w/Inter (#26-3501+)... . $259.00 


Color Comp, 4K RAM (426-3001) ..... $359.00 
Color Comp, 16K RAM (026-3001 +). . . $399.00 


MODEL 1 DISK DRIVES 


HARDSIDE 40-track Dr (87-40) ..... ‚ $329.00 
PERCOM TFD-40 Dr 7.99). ........ $379.00 
PERCOM TFD-100 Dr q7-100-1). .. ... $399.00 
HARDSIDE 80-track Dr 7-80) ...... $449.00 


PERCOM Dual TFD-100 Dr (67-100-2). . $799.00 


MODEL | PERIPHERALS 


COMM-80 Interf (44-80) ........... $159.00 
CHATTERBOX Interf (4.81) ........ $239.00 
DISK-80 Inter, 16K RAM (4-82) ... . $339.00 
DISK-80 Interf, 16K RAM (e4-a3)... . $369.00 
BUSY BOX Interf (м-01)............ $99.95 
LYNX Communications (ntarf (15-80). $229.00 
AS Expan Inter! 32K НАМ(626-1140-32) $399.00 
16K Memory Kit TRS-keypadqm-1102-1) $59.00 
16K Memory Kit, TRS-Interf (es-1102) . . $59.00 


Dual Joysticks for Color Comp i826-3008)$24.95 
VISTA Model 11 8'' Disk Dr 1 u7-4001). $939.00 
VISTA Model 18” Disk Dr 3 (е7-4002) 51795.00 


Color Comp, Ext BASIC (#25-3002) .. $529.00 
РЕНСОМ Data Sap (07-03). . .. ..... . $29.95 
PERCOM Doubler (87-07)........... $199.95 
HARDSIDE Ext Cable 7.02) . .. ...... $15.95 
HARDSIDE 2-Dr Cable 7-04) ........ $29.00 
HARDSIDE 4-Dr Cable (87-05) . ... .... $39.00 
ОНСНЕЗТНА-80(М503)............ 579.95 
Upper/Lower Mod Kit (s15-02) ....... $24.95 
GPU Speed-up Mod kit 5-04). . . .... $37.50 
Video Reverse Mod kit (915-05) . .. ... ‚ $23.95 
2-port TRS-BUS Ext (15-12). ........ $29.95 


3-port TRS-BUS Ex! 15-13)... ....... $39.95 
TRS-80 Model | Dust Cover Set (#16-01)..$7.95 
TAS-80 Model | Carrying Са56(617-201)5109.00 
TRS-80 Monitor Carrying Case (417-202) $84.00 


CTR-80A Cass Recorder & Cable(s6-12061$59.95 
TRS-80 Model ill Dust Cover (ете-05) ... $7.95 


TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to сівиг), HARDSIDE Pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100.00. On all orders under $1 


& $2.50 handling charge must be ad 


trademark of Tandy Corp. 
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ded. COD orders accepted (orders over $250 require 25% Бер 
there ia а $5.00 handiing charge. UPS Blue Label, and А!” Freight available at extra cost. TRS-80 із 
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. Users groups: TRS-80, 


Apple, and 6800. 


Albany Computer Club 


. Albany Junior College, 


2400 Gillionville Rd, 
Albany GA 31707 


. Dr Donald Cook, (912) 


439-4205 


. Qur interest covers all 


microcomputers. 


‚ Level II Club 


4406 W Lawn Ave, Tam- 
pa FL 33611 


. D Griffith 
. We are interested in 


trading original software. 


. ASCII, Sol User's Group 
. POB 10325, Tampa FL 


33679 


. ] Brockway, (813) 


837-4655 


. ASCII 


Sol computers. 


1. CAMS (Central Alabama 


Microcomputer Society) 


. 6375 Pinebrook Dr, 


Montgomery AL 36117 


. Lewis E Garrison, (205) 


272-8462 


. READY 
. TRS-80 hardware and 


software, 


. National Association of 


Computer Stores 


. 3255 S US 1, Ft Pierce FL 


33450 


. Steven W Koerner, Ex- 


ecutive Director, (305) 
465-9450 


. Monthly newsletter 


Zips 40000—50000 
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‚ ACSCO (Amateur Com- 


puter Society of Central 
Ohio) 


. 215 Delhi Ave, Apt J, 


Columbus OH 43202 


. Paul Pittenger, President, 


(614) 267-3412 
I/O 


. Graphics and personal 


networks. 
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if you've been searching for a complete line of 
quality software for your small business com- 
puter, your search is over. Designer Software is 
pleased to announce Phoenix", the first line of 
business software to include both professional 
word processing and general accounting. 
Word Processing 
We designed Phoenix™ Ward Processing to 
compete with high-priced, dedicated word pro- 
cessors. It is completely new from top to bot- 
tom and is unlike any other word processing 
software currently available. Phoenix'^ is more 
powerful than WordStar™, more flexible than 
Magic Мапа!“ and easier to use than either. We 
built "human engineering" into the product to 
make it easy for non-technical personnel to 
use. The commands are simple and logical; the 
documentation is well-written and organized; 
and the training program is something that, 
frankly, you'll have to see to believe. 
Accounting 

Phoenix™ Accounting includes the five general 
applications and a growing number of specific 
applications. Each accounting package was 
designed by CPA's and written in COBOL with 
an underlying assembly-language database for 


speed. All of the general accounting packages 
— General Ledger, Accounts Payable and 
Receivable, Payroll and Inventory — have been 
field-tested, some for as long as two years. 
Specific applications include Fixed Assets Ac- 
counting, Mailing List Maintenance, Tenant 
Processing, Financial Projection, and Time/Bill- 
ing. We are developing more all the time. 


Documentation for Phoenix™ Accounting is as 
revolutionary as it is for Phoenix™ Word Pro- 
cessing. We don't just teach you which buttons 
to push and leave it at that. We take the time to 
explain the accounting principles behind the 
packages, because we think'that you can use 
our products better if you understand why we 
ask you to do certain things. And we've made a 
special effort to make the manuals entertaining 
as well as informative so that you will want to 
read them. 


See us at the Faire 
We are unveiling Phoenix™ at the Sixth Annual 
West Coast Computer Faire. If you are planning 
to attend, we hope that you will drop by booth 
1018-20 to see us. If you can't make it this year, 
write, call or contact us via The Source and 
we'll send you more information, 


Designer Software only sells through 
dealers. Dealer inquiries invited. 


neration 
business 
software 


3400 Montrose Boulevard * Suite 718 
Houston, Texas 77006 
(713) 520-8221 * SOURCE TCU671 


Манн Ward ің ә атат af Small inneas Appin alane, Ген 
Mega]. Чаш Ble oie Loy po Pri (детп аниы! 
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MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 


DIABLO 630 


The Diablo Model 53O is a reliable, high quality, hull- 
character serial printer for anyone who isseeking superior 
print quality at a low cost This is the first Diablo printer to 
ойег complete interchangeabliiy between melai and 
plasite print wheels. And the sophisticated and discerning 
user does not sacrifice ри quality to obtain ihis versatility 
Every aspect of ihe Diablo 630 design has been focused on 
mainicining outsianding рим quality Terminais also 
һауа seli-test extensive intemal diagnostics and 
oulometic bidirectional printing. 

$1,999.00 


With Adjustable Forms Tractor add $200.00 


ANADEX TEXAS INSTRUMENTS 


Slandard features include expanded and сот. Fasi. reliable, and widely supported, the T1 ЗО 
pressed print. underlining. true lower-case has proven itself lo Ба а solid printer for business 


descenders RS-232C. Parallel ond 20тпА Inter or indusiry. 

— TRAC a printing, and high- 810/2 61,549. те 
(includes upper/lower case 
option) 

ъф 5499.00 810/2VFC/CP $1,679.00 
(includes 0/1 case, forms 

2K Expanded Butter Option $76.00 сопісі & compressed print) 


Prices good through Mary 15, 1981 


C.R.T.s TELEPRINTERS 
Tele Video DEC 


912C $ 725 LA34 $ 969 
920C $ 795  Dotmatrix 30 cp Adjustable 
950 


$ 995 character sizes k line spacing 


NEW! Features а detachable 
keyboard & programmabie 
function keys. 


SOROC 
19120 


Just like Ihe 9500/9501, but 5 
inches narrower. Uses paper 
up to 95 inches wide 


DIABLO 


1640 RO $4525 
Uses plastic daisywheels, 


1. Midwest Affiliation of 
Computer Clubs 
2. POB 20205, Columbus 
OH 43220 
3. Douglas Troughton, (614) 
574-8152 
4, MACC-Pack, and Com- 
puterfest 
5. Promoting personal com- 
puting by helping mem- 
ber clubs in any way 
possible, 


1. ТІ 99/4 Users of Cincin- 
nati 

2. 8075 Spring Garden Ct, 
West Chester ОН 45069 

3. Larry Morrow, (513) 
777-7042 

5. Exchange of information 
and ideas concerning the 
TI 99/4. 


1. DMA (Dayton Micro- 
computer Association) 

2. c/o Dayton Museum of 
Natural History, 2629 
Ridge Ave, Dayton OH 
45414 

3. Gary Turner, (513) 
848-6911 

4. Data Buss 

5. Numerous special interest 
groups and help for 
beginners. 


1. Apple-Dayton Users 
Group 

2. 4819 Leafburrow Dr, 
Dayton OH 45424 

3. Dick Peschke, Secretary, 


prints up to 45 сре 
$2675 


1650 RO 
Uses metal daisywheels, prints 


16140 51099 
16135 $ 849 


NEW! Microprocessor 


$ 689 Very reliable 30 c.p. 


teleprinter. Ideal for use with 
300-baud acoustic couplers or 
modems. 


controlled. programmable 

mm s DIABLO 
1640 KSR $2830 
Uses plastic daisywheels, 


C. ITOH 
CIT1OO $1625 — Punlsupio 45cps 
1650 KSR $2940 


DEC Uses melal dcrisywheeis, prints 
VT-100 $1650  "P'o4ocps 


upto 40 cps. 


We could lose 
our national symbol... 
the majestic bald eagle. 

Once man drives eagles 
out of their nesting areas, they 
rarely return. Today there are 
only about 900 pairs of eagles 
known to be nesting in the 
lower 48 states. 

We can save the eagle by 
establishing eagle preserves. 
You can help. Join the National 
Wildlife Federation, Department 
102, 1412 16th Street, NW, 

Washington, DC 20036. 
SHE Let's keep the eagle 
m Es around another 
EN hundred years. 


a IH s 


MICROMAIL • BOX 3297 » SANTA АМА, СА 92703 
(714) 731-4338 


2 Order: Send check to MICROMAIL, РО. Box 3297, Santa Ana, CA 92703. Personal or company checks 
ire two weeks lo cleot Visa/MasterCard accepted. C OD requires а 15% deposit Handling: Add 3% to 
ers less ihan 5750. 2% to orders $75] - 52000 1% lo orders over $2000 NOTE Handling charges сте 
сани on orders рге ран in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight Ай and Express delivery is available 
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We design and manufacture a complete líne of industry 
compatible microcomputer assembled and tested boards 
and kits for your system. All are S-100 bus compatible 
and use the Z-80 microprocessor. 


With over 25,000 boards and hundreds of computer sys- 
tems installed throughout the world, SD Systems offers 
you both proven and state-of-the-art products! We pro- 
vide you with a complete family of kits for all your sys- 
lems needs — 


SBC 100/200 — A 2.5/4 megahertz range of single 
board computers which are effective standing alone or 
combined with the complete SD board range. 


ExpandoRAM ИИ — For use with 250/200 nanosecond 
RAM, these high density boards offer 16 to 64K memory: 
the ExpandoRAM II can achieve RAM capacities up to 
256K using 64K chips. 


Versafloppy И! — A floppy disk controller for up to four 
drives, supporting single/double density and single/dou- 
ble-sided disk formats. 


VDB-8024 — A fuil funclion visual display board with a 
2-80 controller that adds display capabilities to your 
Syslem. 


Z-80 Starter Kit — A low-cost entry into the world of 
microcomputers designed primarily for education and 
experimentation. 


Prom 100 А specialty board of SD Systems which 
allows you to program 2708/2716/2732 proms. 


SDSYSTEMS 


РО. Box 28810 * Dallas, Texas 75228 + Telex 6829016 


YOU CAN SAVE $50 

when you purchase any Iwo SD Systems board kits from 
participating DEALERS and present coupons included in 
any two kils lo participating DEALERS listed below. 
Coupons must be presented to participating DEALERS 
by 10-15-81. 


A.S.A.P. COMPUTER RATIONAL SYSTEMS 
PRODUCTS Newport Pagnell, 
Signal Hill, Са 213-595 6431 Buckinghamshire, UK. 


09000-611349 


ALPHA BYTE STORES 
Calabasas, Са 213-883-8594 


Q. T. COMPUTER SYSTEMS, 
INC. 
Lawndale, Са. 213-970-0052 


S-100 ARISIA MICRO SYSTEMS 

Clark, N}. 201-382-1318 Mississauga, Ontario Canada 
416-274-6033 

COMPUTERS, ETC PEPPER 

Dallas, Texas 214 644-5030 SIRTON PRODUCTS 
Surrey, land. U K 

JADE COMPUTER PRODUCTS гаа 


Hawthorne, Са. 800.421.5500 


COMPUTER CENTRE 
Swansea, England, U.K. 
AA- 792-460023 


ARCON ELECTRONICS LTD 


416 B68- 1315 eL 


Toronto, Ontano, Canada 
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GIFTS FROM PROMETHEUS 


NEW for APPLE Il 


Advanced products at 


Down-to-Earth 
PRICES 


DUAL SERIAL CARD-1. 
All functions of two 
independent serial 
cards on one board — plus 
more. Provides Apple ІК” users 
with two simultaneous asynchro- 
nous serial channels. DSC-1 appears 
as two separate logical serial cards to 
the Apple ІК, Fully software 
compatible with all Apple 1150? and 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 
addition, the second serial channet 
Supports these extra features: 
e Strapable DCE/DTE. e Secondary 
RS-232 handshake functions (DCD, 
DTR, DSR) е Strapabie logical slot 
location and hardware looks like it's another 
slot. Order: PP-DSC-1 (2 $189.00 each. 


DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1 
(above), the Dual Serial/Parallel-1 provides Appie users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with ali Apple and Softcard 
(CP/M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC-1. Order: PP-DSP-1 @ $189.00 each. 


MEMORY EXPANSION MODULE-1. Expand your Apple I! Ito a full 64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation — even with fully loaded Apples. Total compati- 
bility with Microsoft Softcard'? /CP/M** and all Apple software. Supplied 
complete with installation instructions and test program. 

Order: PP-MEM-1 @ $149.50 each. 


PASCAL MT+ MEM-1. A modular native 2-80 code Pascal compiler. 
ISO standard. Includes а MEM-1 (detailed above). Have a full Pascal 
compiler at half the Apple price. Requires a Microsoft Softcard'? and two 
disk drives. Note that the Pascal MT+ alone is normally $250.00. 

Order: PP-PMT-1 @ $299.00 each. 


16K RAM ADD-ON KITS. For TRS-80 and Apple li, Eight (8) full- 
specification industry standard 16K RAMS. These are not seconds. 
Order: PP-RAK-16 @ $29.00 each. 


All Prometheus boards are completely tested and burned-in prior to shipment. 

One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 

now without risk. Boards may be returned, in good condition, after up to 10 days 

of trial for a full and prompt cash refund. California: add 6% tax; BART Counties, 

61596. Orders under $150, add $3.00 postage. for handling charge. 

Freight allowed on orders over $150. Dealer inquiries invited. mammam 22 
Quantity discounts available. 


PROMETHEUS 


PROMETHEUS PRODUCTS INCORPORATED 
(415) 791-0266 


aS" 
% 


4509 Thompson Ct. e Fremont, СА 94538 ә 
Registered Trade Marks: (1) Apple Computers, Inc. (2) Microsoft Consurner Products (2) Digital Research, inc. 


Circle 116 on inquiry card. 


4. 


ы lm 


(513) 236-3619 
Apple-Dayton Newsletter 


‚ IRI-STATE Computer 


Club 


. 2669 Highmeadow Ct, 


RT 1, Wheelersburg OH 
45694 


. Douglas Troughton, (614) 


574-8152 


. Yes 
. Special interests: TRS-80, 


Apple, OSI, KIM, 
PDP-11, and 6800 
systems. 


. AIM-65 User's Group 
. В R#2, Spencerville OH 


45887 


. Donald Clem, (419) 


647-6576 


. Target 
. Special interests: AIM-65- 


and 6502-related informa- 
tion. 


. Apple One Library 
. 51625 Chestnut Rd, 


Granger IN 46530 


. Joe Torzewski, (219) 


272-4670 


. We actively support the 


Apple I computer, 


. Northern Indiana Com- 


puter Hobbyist Exchange 


. 927 S 26th St, South 


Bend IN 46615 


. Eric Bean, (219) 288-2101 
. NICHE Newsletter 


. Evansville Computer 


Club 


. c/o National Sharedata 


Corporation, POB 3895, 
Evansville IN 47737 


. Robert Heerdink 
. Special interests: S-100, 


TRS-80, Bally, and Apple 
systems. 


. The Midwest Buss 
. 441 E Bernhard, Hazel 


Park MI 48030 


‚ Art Blundell, (313) 


547-3011 


. Special interests: our 


buy-and-sell forum and 
swapping news from club 
to club. 


. Sorcerer's Apprentice 


Computer User's Group 


For more information you may write or ca 


1; 
Crystal Computer, 12215 Murphy Avenue, San Martin, California 95046 (408) 683-0696 


We at Microhouse would Же to 
thank you worldwide for your 
tremendous response to our 
wide range of discounted hard- 
ware and software. To serve 
you better, сай or write us any- 
time for your hardware and soft 
ware needs. you don't see it, 


i 


We will attempt to meet or beat 
any advertised price! 


мо 2. 
m ..8150.00 8916825 

CI WOROMASTER A by меге, 
қ ‚. $180.00 9110125 


we war md 


printer, 24x80 CAT and CPMP 


o COMPARE АТ UP TO $530/pkg. 
GENERAL LEDGER ‚$75325 
ACCOUNTS RECEIVABLE 875/425 
ACCOUNTS PAYABLE ....... 975/625 
ACCOUNTS PAYABLE ....... $76425 
PAYROLL. .... 375/325 
АЦ.ҒОМЕ................ 1250425 
SAMPLE PRENTOUT BOOK of АЦ. ел 

a 8 ACCOUN- 
ТМО SYSTEM | CBASIC?. 
2 дек drives, 24xBO CRT, 132-colum 
width LIST: $1250.00 each 
GENERAL LEDGER j 


D BASIC 80 by Micro. Version 5.2 and 


4.51 nduded.... 5350.00 8200330 
Ler 


С STACKWORKS FORTH. For 280 or 
8060 CPU (өресіу) Supplied in source 
Asseriter ncuded $175 00812530 

О FORTRAN 80 by 


ГІ PASCALZ comoler 
SYSTEMS. Produces 280 native se 
sembly code, . 9395 00 аман 


О UCSD FASCAL. .5350.00 ЗО 
mUuSNIUMATH ty Microsofi 
Ru m 


sophisticated mallvematical 

олан EE EET RE 

age Ра. сл ree 
. 3250.00 922525 


и. 
.$T00.00 $852.50/$20 


О TERM. ., $150.00 394920 
п DATEBOOK by 

285.00 3258/825 
п кот 80 


Density Diekettes (Box 10). 


TUN $57.50 943.78 
ему Debetes (бох! 10). 

ый $87.50 $66.28 
g MAXELL 5%” КЫ Екі Double 

Density (Box 10) $65.50 337.50 
T MAXELL 6%" ОСИ Ее Әкшіе 

Denwty (Вох 10} ..$82.50 682.50 
С WABASH 8" БІЖМЕ-бей, single 

density (Вок 10)..... 820.5! $27.24 
С WABASH 6” doubis- 

density (Вок 107. .... 540.79 $45.94 


cleaning tinge 
or double sided drives $30.00 820.70 


Hardware 


О EPSOM MX50 DOT MATRIC PRINTER 
with ith 


make ius a reu 
$645.00 $519.00 

D SEMAL or IEEE 468 INTERFACE Юг 
heo MXBO ......... $55.00 943.70 


ear ^t чата» > 


EXPANSION 


п TR$-80 CABLE. 
(tor MX BO) $35.00 $30.60 


С] APPLE CABLE ... 
(tor MX 80) 


$25.00 $21.80 


40 срв bdidirectonal, logic- 
senting... ... 22785 00 $1006.00 
E crx - 
150 соя. bidirectonal, 
9- wire Fhed 4 
их, automatic rene 
столь РЕ ТЕ ee 

таса | ‚381805 $1404 


о = сім TIGER 460. 
eo | $1295.00 $1072.00 


Brtechereb Бис 
seeking. Sel inel Friction Weed. Partis 
soos o. $1805 91431 


ЧАНГ генін varolan 
- e.c. 1900 91602 


, buffered mit port 
22.981195 $998 


$601. 
ТТТ s2124. 81497.00 $1380.00 


C HO MECOUNTS ON vA tae 
CROMEMCO, МОКТНЕТАА АМО М8 
SYSTEMS. Сай cr wha far prices! 


ASK FOR TOUR FREE DISKETTE CABE 
WITH 


CALL OR WHITE FOR FREE САТА 00 
CPIM № a registered trademark of Digital 


URIX в а терши Iredemark of Bel 


Laba. 
APPLE № a regietered trademark of 
Appia Computers. 
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Circle 119 on Inquiry card. 


1. 


2. 


ly 
2. 
3. 
5. 


1. 
2. 
3. 


4. 
5. 


1. 
2. 
3. 


medicine, dentistry, 
health sciences, and 
micro- and minicom- 
puters. 


ICCA (International 
Computer Chess Associa- 
tion) 

ICCA, Vogelback Com- 
puting Center, North- 
western University, 
Evanston IL 60201 

B Mittman, (312) 
492-3682 

ICCA Newsletter 
Computer chess. 


CHICATRUG (Chicago 
TRS-80 Users Group) 
203 N Wabash, Rm 1510, 
Chicago IL 60601 
Emmanuel B Garcia Jr 
CHICATRUG News 
TRS-80s. 


Quad City Computer 
Club 

4211 7 Ave, Rock Island 
IL 61201 

John Greve, (309) 
756-8187 
General-interest club. 


SCAMPUS (SC/MP 
Users Society) 

POB 132, Knob Noster 
MO 65305 

Tom Bohon, Coor- 
dinator, (816) 563-2650 
SCAMPUS Newsletter 
Anything to do with Na- 
tional Semiconductor's 
SC/MP I and II inte- 
grated circuits (systems, 


controllers, etc). 


Financial Systems Report 
c/o Syntax Corporation, 
4500 W 72nd Ter, Prairie 
Village KS 66208 

Vernon K Jacobs, (913) 
362-9667 

Financial Systems Report 
This 8-page monthly 
newsletter provides infor- 
mation about computer 
systems for financiers. 


Lincoln Micro-Computer 
Club 

1209 Garber Ave, Lincoln 
NE 68521 

Hubert Paulson Jr, (402) 
435-1507 


Clubs and Newsletters ........................................................................................................................................ 


2. POB 1131, Troy MI 3. Jeff Stanton, (616) 1, Microcomputer Users In- newsletters with other 
48099 763-9685, evenings ternational clubs. 
3. Don Gottwald, (313) 4. Yes 2. c/o Jack Decker, 1804 W 
LE 5. тя гаи mostly 18th St, Lot 4155, Sault 
4. Sorcerer's Apprentice the -80. Ste Marie MI 49783 
5. This club is interested in 3. Jack Decker, (906) ips *9900—59900 
any topics concerning the 632-3248; in Ontario, 
Exidy Sorcerer microcom- 1. Heath User's Group Canada, Phil Barton or 
puter. 2. Hilltop Rd, St Joseph MI Frank Gardner, (705) 1. Eastern Iowa Computer 
49085 942-1363 Club 
: сы 3. Bob Ellerton, (616) 4. Northern Bytes 2. POB 1189, Cedar Rapids 
ы Sich Saa лын 982-3463 5. Serving microcomputer LA 52406 
2. 3247 Lakewood Ave, 4. REMark users in Sault Ste Marie 3. Sam Dillon, (319) 
Ann Arbor MI 48103 5. Heath hardware and soft- Ontario/Michigan area. 377-0889 
3. (313} 761-5358 ware. We wish to exchange 4. Bimonthly 


1. SEMCO (South Eastern 

Michigan Computer 
tion) 

2. POB 02426, Detroit MI 
48202 

3. Information number, 
(313) 775-5320 

4. Data Bus 

5. Special interests: net- | 
working, TRS-80, Atari, | E 
6800, 650X, Heath, E x 


LO _. AND STILL HOLDING 


5-100, and any aspect of 
computing. ке 1 


"Xs  5Vat3A with 
| Built-in OVP 


1. Detroit Interact Group 
2. 15356 Prevost, Detroit 


MI 48227 
Power One's Case models started 
^ a nés at $24.95. Over 200,000 modela later 


they're stil) only $24.95! 


№ 115/230 VAC Input 
B OVP Built-in 
Ш .05% Regulation 
Ш 2-Year Warranty 

Ш 2-Hour Burn-in 


e di @ UL Recognized 


4. Interaction Newsletter 
5. Special interests: the In- 
teract computer. 


1. Flint 6500 Users Group 
2, POB 4310, Flint MI 


48504 
3. R Riley, (313) 695-1117, B CSA Certified 
7-6 PM weekdays Model HB5-3/0VP a OS Get all the details on our 
$24.95 Single Qty. BONES 125 standard linear and 
1. ERCC (Educational, Switching power supplies. 
Recreational Computer 
Club) m MI $ 
. РОВ 325, 
3. John Horvath, (517) 
725-2835 New 1981 
4. ERCC Newsletter Product Catalog... 
5. Emphasis on educational, plus our new 
recreational, business, P 
and scientific uses of Tour Guide. 
computers. Phone or write for 


оше" _ 
your copies today! Ө" биг ooo 
1. Battle Creek Area Micro- 


2. 8587 Q Dr N, Battle Power “ППЕ oc. power surpues 


Creek MI 49017 Ромег-Опе, Inc. + Power One Drive « Camarillo, CA 93010 
(805) 484-2806 • (B05) 987-3891 е TWX 910-336-1297 


SEE OUR COMPLETE PRODUCT LISTING ІМ EEM & GOLDBOOK 
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TRANSISTOR SPECIALS 


" 261207 РНР GE TOS + 
CPU's & 5 2 NADA PRP GE TOS >. 
SUPPORT m eoe o +» ee 8G те 
nm ж өп - 4 m ы мы OM ТіР121 - NEN SASVATC +B 
= 8S ge 9 т оо, ГЕ 
- a CARE мн ал 
м: — ғ ою. м жш 1% шы tab нут нем TOD элю 
жуй a «м їз M е NUM [s] ы у 
COBRA қый а ім $ іш № хе т 2 PNP i TD 2“ 
90055 42958 мажот 215 «19 "EN № et в шы -* t Roo 
АСИ lus мает со ©! - м «м: ы аы па мы 1% си. -6 
мн £e | 23 Boo x ай «яй ІМ мою 1Ң Ним 792 sft. 
£n > 25 MN ан = » d A » 58 2 ү; PEE INIHI нен S TO 86 17 
ane — 20 т ET ча4- ы ха в яю 0 MED- iab 242222 HPN S: TO 18 FOL. 1. НЯ5СООР 
«em -із тыю —17 | Do m шс в ux n омою-1ю | МЕТ: “и 
-am MME - і4- Ш «X айм MER - Б мам ік Заикин $ 16 йт 641.00 2. 2918 S 7th St Sheboygan 
== pam АК (БА 9 — 44 ami - 1M №04 аф NOM - (2 THRE PHF © 10.92 . фаг 4 ы 
але ы» — 9 «um — м мса- д мг нағы нім $. 70.220 T 
-ERE EEE EE B| Mees rom ; WI 53081 
ЕН: Шо и 296228 FN S. TO 3 ha al 
3 = = tee 319 Wn $. 76 220 я 8) 
Ш: E - З мы. Df 328 РН? 5, TO 220 1 3. Непгу ЕЕ е, (414) 
| IP JA РЧР % 1% 
| TP PHP 5 Ud ET 452-4172 
LI a 4 
SPECIALS TTLIC SERIES 5. Special interests: Heathkit 
мо ~ 1? 140 т H-8 
A and H-89 computers. 


4116-3 RAM'S — 8/$24.00 


ce 29 1596 ALL 74LS SERIES 
INTERFA 825129 325 Өнер Sy и 
& DRIVERS Ж із Bu Eve due c cmo А т | 1. Fox Valley Crab-Apples 
ME — М ише а : 1 Tm- л Math ics D 
Uem Lu LOW PRICED OSCILLOSCOPES WITH Wo- n 39-16 им. в 2. Mathematics Department, 
"n ^ 19 SHE Paice © PER LM »u- 0 м!- в шт. m University of Wiscon- 
= 2% SHIFT COMPARE PRICE & FEATURES. ш3- а мп. ы мы 15 f ty 
жз  - 2€ REGISTERS 180517 50 MHz О.Т. CAL. DELAY m- "un = ЕЖЕ йш» sin —Oshkosh, Oshkosh 
жі _ 299 мзш -175 $1950.00 1- N MB- t м9 – 320 WI 54901 
pede: = 5» омы -i анны = 7 AT "n. = --. m T 
ию -2% м ТЕ LORU — IOMHDT. 3 Сотчи мн 8 who x мы № 3. John Oman, (414) 
1йю Хз =. X м - в MIS- ж 
0-154, п A3 Mi - 42 NY- ік 424-1362 
ЦО 5074 таз тп MIA- 45 NW -P 4 
ist m. 2 ma л MB 5. Use of the Apple II in the 
188514 dm- п imm p s classroom. 
Lions жа ж омы — € um. yum 
LBOS20 m- M шө 4 i-i 
PRINTED CIRCUIT BOARD na m МЫ T wv um 
е 4" x 8" DOUBLE SIDED ma occ M7€"- № BE in 
| EPOXY BOARD 1716" hick as 1. MICRO 
EADAE: —+--.-.. 5, ВИ CRYSTALS 63.46 ва. 1 
2.000 мн: камі 2. 335 W Prospect St, 
4.00 мы 10.000 Miz Appleton WI 54911 
1/16" thick wath 1/10" spacing BUOMH: 18432 МН: 3. John Ensley, (414) 
4A" x 6% 6000 мн; 20.000 MH Чы сй 731-7183 
DATEL'S DAC-DBBC МІМАТЦВЕ MULTI-TUAN TRIM POTS „ла | 
100,5K, 1K, 20K, 250K, ... #.75еасһ...3!200 со жыз | 4. Yes 
НО. 30 WIRE WRAP WIRE SINGLE STRAND из ane 5. Special interests: com- 
' 


М... ATE, wu. 81.40 


х қ а puter networks, graphics, 
p = E ку” and educational uses. 
- T pi An Testes 118 
» Fo 1% Li TETERE 
ЕЕГ ; m 
9 Е 15 i Е-е не 
% 41%-ы LT 
7 WATT LD 65 LASER 15A 16A [35A ]110A con — КЕН? E 1. Mini Apples 
DIODE IR 48.55 wo| 45| 02/10 "EAR MES 2. 13516 Grand Ave 5, 
741535 – № "AN1- 0 А 
наорем ага загана Е ms ее ove 
12496. | con 1.80 | 3 90 |15 00 usi ^ nuo i 3. D Buchler, President, 
Y ма 50 
2м3820 P FET ......-...-. 9 46 [| REO YELLOW, GREEN OR AMBER LARGE LEDs 27 G/M 00 нн ш с в (612) 890-5051 
ни ии в зн н а 4. Mini ‘App'les Newsletter 
ПАЙ ХҮС Шол» wey 41541 — [А 053 
| шке База 5. Apple II users group. 
E WATT TEIG, 33 4 ДАА Ан | mil- m зараа Special interests: Pascal, 
CLOCK CHIPS | = = E oa ие мВ education, personal, 
L _ — ЛЕ = Nid зд гал E я я d trial 
МЭА... FAST RECOVERY DIODE (35ns]. ..$2.25 mim mo ашак өле с-та and indus 
mE woo 20Ку 250MA DIODE .......... | Rm. а: appiications. 
TANTALUM CAPACITORS 2 E 
22UF35 V 591.00 NEN z 2 та m РА 
AJUF38V 691.00 ЕМУ —$. x " 1. ХХХ- 
БМР 35 v 91.00 | 
1ШР3БУ БД100  sprev 510% е F 2. POB 2017, Fargo ND 
?Q 
J33UE2UV 48100 ууда усу + 0 58107 
&TUF 15у 551.00 
6BUF35V 31.00 3. C R Corner, (218) 
Dam м MM - 0 пыле тм 233-7894 
UDIO POWER AMPS OO Jase s о-в ium 2m I 

A ІМ 4148 lINS14]. ............ 15/91. мі 3 tug - ie Lut - 220 å. ХХХ-П Newsletter 
Si 1010 G 10 WATTS .. $ 7.50 Por on ню ӘЖ». мм w Uu - ш CAM Un Special i : 
Si 1020 G 20 WATTS.. $11.00 | 10 .ОТи Бесін ‚ч caps. 2:5 о DEAE 5, Special interests: 
Si 1030 G20 WATTS .$13.50 16/$1.00, we п ie Cae -a languages. 
51 1050 G е Б. Um IB = 1 F EA 

oe EFC 7 SEGMENT DISPLAYS Ез № чт 

RS232 LMHS - 139 т ж 
FSC В024-4 (ой DL-29? С.А. 37.... 475 REGULATORS 


CONNECTORS 
DB 25Р male, .... 53.25 
08 255 female ... $4.25 
HOODS ....,,,.. $1.50 


C.C.B^dmphry... 85.995 DL747C.4..6° . . 81.50 
FHDEOQC.C.,5". $ 85 HP34D0.8"CA ... $1.58 
| DL-704-3^C.C... #.85 HP3O5B"CC.... $1.96 


Zips 60000—70000 


$ 5 7b | 
SMS, Ez ce аган! 4$ 1412 + 12V1A 1355 


| : CAMBRIDGE, MASS. CHECK ы єз FOR CATALOG 
RATES ADD FOR ORDERS BETWEEN $2000 AND боор St, mam, Gp MAMAM Бетен MATURO Ом E 1. Dental Computer 
ADD 1% FOR ORDERS ABOVE $50.00 MENINHJM ВАЛЫ ORDER: 45 00. ST., CAMBRIDGE. MAES (IT Newsletter 
2. 1000 North Ave, 
p Waukegan IL 60085 
SOLID STATE SALES у s ga | 3. E Neiburger, Editor, (312) 
P.O. BOX 74B OF OUR ORDERS WITHIN 244-0292 
SOMERVILLE, MASS. 02143 A HOURS OF RECEIPT 4, Monthly 
TOLL FREE 1-800-343-5230 5. Special interests; 
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63.50|21141 зоомз $3.75 


"CONTROL TALKER II” | 


2716 (5V) $8.95|4116  2oous 


NEW! IT TALKS 
"FAST TALKERS S-100" 


LOW DATA RATE $100 SPEECH BOARD 


* 110V 50/60 HZ 
* 32 INPUT LINES | 
(TTL) {! 


d 
| 


aum A 
ж 32 10 АМР (50V) pe ее: 
* UNLIMITED SPEECH POSSIBILITIES OUTPUT LINES ЕЕ =. 
* $100 INTERFACE ж 780 BASED E ^ 
* USES TEXAS INSTRUMENT TMS 5200 V.S.P. SYSTEM -S 7 
ж SOFTWARE. VOICE DATA ASSEMBLER я Е м E 
* 32 WORD VOCABULARY INCLUDED M ouo ЖЕ 


* ASSEMBLED AND TESTED Ж SINGLE BOARD 


* STEPPING MOTOR 
CONTROL (UP TO 8] 


Control Talker i| can be used to control stepping motors. 
relays, counters, eic, and support a variely ol uses 
including robotics, telephone dialer, digital access. 
security, aulo drilling. measuring, counting and virlually 
unlimited applications with added speech oulput to advise 
of status etc. Put one ta 


work lor you today! 
5 5 О ki 


SOLID DIPPED TANTALUM 
APACITORS 20% 


NEW TECHNOLOGY SPEECH PROCESSOR 
ALLOWING UNLIMITED SPEECH POSSIBILITIES 
DELIVERY FROM STOCK 


TMS-5200 VOICE SYNTHESIS PROCESSOR 5 3 2 е 

Chip with Data Sheet $69.00 n 

Double Sided QUME DRIVES | 
DATATRAK 8 | 


price $540.00 


(Regularly) $808.00} 


CERAMIC DISC 
CAPACITORS 50V 
Hat 

or 


і 
< 
?N 
8 


ЕЕЕ i 


CALIFORNIA 
COMPUTER SYSTEMS VOLTAGE 
REGULATORS 


ж 
ж 
ж 
ж 
ж 
ж 
ж 


POLYESTER 
CAPACITORS 
+ & - 10% 


T 
2992232395222 9322892225 


SGSREREPTPTPIPLTPTTITPPTTTT? 
ии 
ВЕ Sey oee 
SUcEESIREGS SEMEN REE 
TEELS TSR SURE 


bpm m m жал 


LES 
- м 


'A WT & va WT CARBON FILM 
5% RESISTORS 

ик 

ра 

чабин 

"хн 


тын 
1608 


шаны — 123100 


100 
130 
120 
ж 
1ай 


160 
Le 


^ — 2 


SOCKETS 
LOW-PROFILE SOLER TIN 


за м 


ЕР 
Ре 


шықынык- зт с эч е х= Р арт Р ят а +т 


> = 


фа FERE ME 
RER RRA 
А EFt AAAA АЕ Ee a T E A TEETE EER EERE 


[ГУТ 


WIRE: AAP БІН ЗЕН TIN 
te 258€ 1005 
ж 


43 
£1 


SUBTEST OSES SA DE 


ВНЕ Е 


ИНЕНІҢ 


ҒҒ ЖІ 


п 

MINIMUM ORDER PER ТҮРЕ: 

5 pcs—any оцту 5 pack @ $.25 

MINIMUM ORDER PER TYPE: 
100 pcs 
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SERIAL PORT CARD 
WITH 4 PORTS $289 


WITH 2 PORTS $260 
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MIN OROER: 510.00 SHIPPING: AOD $2.00 MASTERCARD AND 
GA RESIDENTS ADD 3% SALES TAX VISA WELCOME 


MAIL ORDERS: SOUTHERN SEMICONDUCTORS INC. 
BOX 986 
LAWRENCEVILLE. GA. 30246 PHONE ORDERS: 


OEM AND INSTITUTIONAL INQUIRIES INVITED (404) 963-3699 
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CONSULTANT 
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5. We have an ABBS 
(Apple Bulletin Board 
System: on (402 
423-8080. 


|. Compusers 

2 ПОВ 2064, Hastings NE 
6890] 

3 Rocky Friend, President 

or Dorothy Friend 

Secretary 

Compusers 

5. We have a number о! 
ditterent makes of micro- 
computers and ar) 1 
terested in all subject 
concerning computer 


кт 


Zips 70000—80000 


1, 99 4 Home Computer 
Users Group 

2 РОВ 95148 Oklahom: 
C ity OK 73143 

3. Charles LaFara (4051 
787-852] 

4 Monthly newsletter 

5 We have a progran 
change and are looking 
lor more infermalion оп 
TI BASIC, 


1, The Tulsa Computer 


Society 

„. РОВ 1133, Tulsa OK 
74101 

3. Mike Parr (918 
492-B292 

4 ГО Por 


5 Everything! 


1 Theatre Computer Users 
Group 
104 N St Mary Dallas 
TX 75214 

3. Mike Firth, (214) 
827-7734 

4, TC ис, Notes 

5. Special interests the use 
at computers in live 
drama 


1 FWAUG (Fort Worth 
Apple Users Group! 

2 1401 Hillcrest Dr Arling 
ton TX 76010 

3. Lee Meador (817 
461-1981 

4 FWALG Newsletter 

5 Apple hardware and sott 
ware 
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APPLEII Computer - 
now with genuine 
upper/lower case 


We used to think the sophistication of the Apple 11/ 
PLUS could not be improved upon. With increasing 
availability of business software capital letters on the 
screen are not sufficient. Especially for wordprocessing 
and the PASCAL editor the lack of lower case was 
disturbing. 

After searching for a better solution we developed 
a new keyboard-encoder to implement upperand lower 
case in the keyboard and on the screen. 
© typewriter mode or ALPHA-LOCK mode operation 
@ all keys with AUTOREPEAT 
@ four character sets including < 

FULL ASC П, and EUROPEAN sets 
© no soldering, no wiring 
Ө simply replace the plug-in 

encoder-board 
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Fix your system today, so tomorrow you're not stuck 
with just capital letters. 


Ask your Apple dealer for the new keyboard-encoder 
from BASIS. For S 125,00 you save time and get a 
new clear screen. 


INCORPORATED Е) 


Applell is the registered trademark of apple computer, inc. 


BASIS, Inc., P. O. Box 2029, Los Gatos, CA 95030 


Clubs and Newsletters 


2. POB 30545, Amarillo TX 


1. Club 1802 MECA tape and Altair 
2. POB 985, Dickinson TX 79120 — 8800 systems. 

77539 3. Tom Whittenburg, (806) 
3. John L Hubisz, (713) 374-9711 1 Apple т 

938-4098 2. 415 E 43rd, Odessa TX 
4. Newsletter 1. Permian Basin Amateur 79762 
5. Our activities are for Computer Group 3, Larry Brown 
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beginners in microcom- 
puting. We use ELFs and 


Group 


. сло Ector School District, 


POB 3912, Odessa TX 


interfaces, color displays, 


. Apple П microcomputers. 


other 1802-based boards 79760 1. Permian Basin 75-80 
that employ simple con- 3. John Rabenaldt (915) Users Group 
trols. 697-4607 (after 6 PM) or 2. Rt #4, ГОВ 1455, Odessa 
(015) 332-915] (9 AM to IX 79763 
5 PM) 3. Allan D Emert, (915) 
. High Plains TRS-80 Users 5. Special interests: Selectric 381-3138 


TRS-80 Model 1, 


жх № XX WRITE OR CALL FOR FREE CATALOGUE № № № 


ZB0 CPL 


К КАМ 
CI M 


Model 277: 


DRIVES 


MPI 85! 


1510 


HAZELTINE 1500 


5 тоо bus double dematy ch 


РЕК SC]— 11H ING WD OL! 
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The MAX BOX: Xtanutac turul by id ‚ 
потре with power supply & | 
design and engineering 

With 2 Shugarl ӘӨК drives $1 250. 


5205, 
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$450 
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CALIFORNIA COMPUTER SYSTEMS HA ALIN АНИ DOA f 
4 Mhz with one «rial port P? slot 5 E00 помять 
Penam Rom СЁ M? 2 
Intertaced to 2 Shugart 8 
beautibul TAN ВОХ with power upph ulian 
А complete 5 100 system dor шіні! 


IMS 5000 and 8000 Syslems 
Outstanding long term reliability andl performance Thise s tens deature a "0A € [l 
es uiai ingle or double dal 
‘serial & | parallel pint Pen 
available in the entire indu ts 
Desk top er desk em disd 5000 01 
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[М5 MI MORY la K tatn 
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PRICE 
fish сли г odh 
5] ы. 


Twv antc E i n 


* 250. 
PAIS EI 


ТТІ! т 
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$3. 225, 
$1 755 


$2 300. 


Dual 8 inch dris onc coil pieatiened ІВМ але [sx b RYT} 
per drive: untormatti d 
Slimline abinet asd power менікі ағ o 


^] 210, 
со WM 


nal aiti at ak tet 

othe nt 
& 125 
51,050, 


S 450 


ithe dt vc 


$350, 
50 
$755. 


Aprn 198) 


| 
| 
| 
| 


ІРІ MAINFRAMES, 5 100 
12«lnt. tibl top 
дни bhk ty 
CENTRONICS 737 S780) Rack mounts oh) 
Same as PRS во Node IV H olt ond 
Apph seral parallel intertac S195 


Removable keyboard. 2 page muan 
4 optional! blo. transmit 


TELEVIDEO CRIS 
912 $780 920 5850, 


EPSON МХВОВ 


WE EXPORT; 


SFE OUR AD FOR 


95) 950 51 05%. 


Overseas Callers: | TWX 710 588 2844 
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JOHN D. OWENS 


Associates, Inc. 
12 Schubert Street 


Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 


BYTE Publications Int 


Phone 212 448-6298 or Cable: OWENSASSOC | 


Zips 80000—90000 


Denver Amateur Com- 
puter Society 


‚ РОВ 1235, Englewood 


CO 80150 


3. Larry Costa, (303) 


428-2929 


4. INTERRUPT 
. We are а broad-interest 


club. 


. Southern Colorado Com- 


puter Club 
Computer Shack 1635 
Prairie Pueblo CO 81005 


. Тот Thamas, (303) 


564-3545 


. Monthly newsletter 


Utah Computer Associa- 
tion 


. 378 E 9800 S, Sandy UT 


84070 


‚ Lawrence М Barney 


(801) 571-9661 


. UCA Bits 
. Special interests: ad 


vanced sottware hard- 
ware, СР M, and Paxil 


. SNPCS (Southern 


Nevada Personal-Com- 
puting Society) 


. 1405 Lucilee St Las 


Vegas NV 89101 
Cy or Edna Wells, (702 
642-0212 


‚ Hard Copy 
‚ Both hardware and sott- 


ware; exchange of intor 
mation and experience 
and guidance and en- 
couragement for new 
hobbyists. We participate 
in fairs and exhibitions. 


Zips 90000—99999 


Poly 88,8813 Users 
Group 


. 13022 Psomas Way lus 


Angeles CA 90009 


‚ Pat or Roger Lewis 
. Рау 88 8813 Users 


Group Newsletter 


‚ Software exchange. 


LA Apple Users Group 


. 9513 Hindry ГЇ Los 


Angeles CA 90045 


. Philip A Wasson (213 


649-1428 


SSS лыны т т ши нн ----- а NE 


1. Тһе San Fernando Valley 1. San Diego Heath User's tion Exchange) (805) 647-1063; Ted 
6502 Users Club Group à. POB 158, San Luis Rey Perry, President, (916) 
2. 3816 Albright Ave, Los 2. 12202 Kingsford Ct, El CA 92068 961-7776 
Angeles CA 90066 Cajon CA 92021 3. Bill McLaughlin, (714) 4. Apple Educators’ 
3. Larry Goga, (213) 3. Jim Quinn, President, 757-4849 Newsletter 
398-6086 (714) 561-2540; Cliff 4. CIE People's Software 5. Education using Apple II 
5. This club is open to all Dudley, Secretary, (714) News microcomputers. 
owners of 6502-based 697-8796 5. Special interests; TRS-80. 
computers including 4. Coming soon 
KIM, SYM, and AIM. 5. Special interests: the ex- 1. International Apple Core 
PET and Apple owners change of ideas, informa- 2. POB 976, Daly City CA 
are also welcome. tion, and assisting Heath 1. Apple for the Teacher 94017 
computer users. 2. 9525 Lucerne St, Ventura 3. Ken Silverman, (415) 
CA 93004 878-5382 
1. SuperLetter 1. CIE (Computer Informa- 3. David Miller, Editor, 4. The Apple Orchard 
2. Abrams Creative Ser- 
vices, 369 S Crescent Dr, 
Қ c6 s * * TELETYPEMODEL43INVENTORYSALE * * * 
5. Newsletter for SuperBrain TELETYPE GRAPHICS SOFTWARE 


ын лажы N 


mr 


‚ OSI Users Independent 


. Charles Curley, (213) 


, ELF of the Valley 
. 2670 Calle Abedul, Thou- 


. Richard Cox, (805) 


. 5250 Van Nuys Blvd, 
. Stan Pro, (213) 788-8850 


. Bulletin 
. We are an international 


. The Cursor 
. User group of the Bally 


. 11231 Oak St, El Monte 
. Charles Van Dyke, (213) 


users. 


6061 Lime Ave #2, Long 
Beach CA 90805 


422-3673 

OSI Users Independent 
Newsletter 

OSI computers and soft- 
ware. 


sand Oaks CA 91360 
492-4128 


RCA 1802 microcom- 
puters. 


Compucolor/Intecolor 
Users Group 
Van Nuys CA 91401 


group of color-computer 
users, with over 1000 
programs in our library. 


The Cursor Group 
POB 266, North 
Hollywood CA 91603 


Arcade. 


ET-3400 Users Group 
CA 91731 


443-2237; CompuServe 
acct 70250,413 
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Model 4320 ААА. . .... $ 885. 
220V. model with transformer installed 
inside cabinet .. » Ы. қ 
Model 43ASR, 8 level, 17 tape . $2,595, 
Limited supply of Model 45 available. 


TELEBUFFER 43 ASR 
Circuit card designed for internal instal- 
lation in the Model 43 Teletype. 
Changes the 43 into a buffered send/ 
receive device, enabling it to function as 
a Telex without paper tape. Provides 
from 4K to 16K bytes of internal mem- 
ory for storage of message. Contents of 
memory may be edited and manipulated 
in preparation for transmission. Options 
include forms control and answer back. 


ІВМ 3101 CRT Model 10 .... $1,195. 

Model 20. $1,395. 

Selectric-like, detached keyboard, 9x16 

det matrix. Maintenance contract from 
IBM only $70 per year 


ITHACA INTERSYSTEMS 
Full S-100 IEEE Compatibility! Full 24 
address bits. DMA disk controller. SYS- 
TEM 2A includes 20 slot mainframe 
with front panel, 64K Dynamic RAM. 
Z80 CPU, 4 MHZ, extended addressing 
capability. 4 parallel, 2 serial ИО floppy 
controller. Our discounted price, $3,415. 


MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU, 5-100 compatible, 
multi user, multi processor operating 
system. BASIC, FORTH, METÀ, PAS- 

AL. Word processor, text editor. 
CPU kit and software package . $ 550. 
Assembled . , ... ... $ 700. 
Complete system, 64KB, 
two drives . m $4,995. 


MICROANGELO 
High resolution graphics system, 15”, 
22MHZ, green phospher screen, 72 key 
keyboard; includes complete cabling 
and software. Fram SCION. 


65-100 Graphics сага. .. $ 960. 


On line, real time, for the M9900 to 
drive the Microangelo. For use in design 
of PC board masks, ІС masks and other 
applications 


CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer in the 
New York area. 
MODEL 11, Hard Disk System $4,820. 
Mirror Backup System $ 715 


TARBELL 
Double density controller 
Cables E M 4 
Complete TARBELL Product Line 
Available. 


UPGRADE DEC LA 35/36... $750. 


[ncreases baud rate to 1200. Micropro- 
cessor controlled. Many options avail- 
able. Enthusiastic user response. Long- 
term reliability. From DataSouth. 


Communications Software from 
from Hawkeye Grafix 
Enables communications from a micro 
ну a terminal or to another micro, mini 
or maxi computer. 
Object Code $75. Source Code $250. 


3M SCOTCH" Diskettes 


1 BOX 
M ten 


Model740,8" single sided, 

single density. . $29.00 $26.50 
Model 741,8” single sided, 

double density. 38.00 35.00 
Model 743,8" double sided 

double density. 46.50 42.50 


5 
BOXES 
Price 
per box 


Mode! 744,514" soft sectored single sided, 


single density.. 29.00 26.50 
CAT from NOVATION 


Originate/ Answer back 

(| ——P-"—— U—À [| 
Connects directly to telephone line with 
a plug-in jack. Eliminates need for 
acoustic coupler. 


AUTO-CAT 


JOHN D. OWENS 


Associates, Inc. 
SEE OUR AD ON FACING PAGE 


April 1961 © BYTE Publications Inc 
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WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 
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Clubs and Newsletters 


3. 


Apple hardv-are and soft- 
ware. 


. Homebrew Computer 


Club 


. POB 626, Mountain View 


CA 94042 


. Robert Reiling, (415) 


967-6754 


‚ Homebrew Computer 


Club Newsletter 


. Information exchange on 


all systems. 


. Proteus 
. 1690 Woodside Rd, 219, 


Redwood City CA 94061 


. FORTH Interest Group 
. POB 1105, San Carlos 


CA 94070 


. Roy Marteus, (415) 


962-8653 


‚ FORTH Dimensions 
. The FORTH language. 


. San Francisco Apple Core 
. 1515 Sloat Blvd, Suite 2, 


San Francisco CA 94132 


. Randy Fields, (415) 


779-7965 


4. Cider Press 


in 


VAK-2 BK-RAM (%2 populated) $239.00 


. Apple computers. 


CUssP 
POB 784, Palo Alto CA 
94302 


. Dave Dameron, Editor 
. CUssP Newsletter 


. Cromemco computers 


and systems. 


. INSUA (International 


North Star User's 
Association) 


2. 


b M 


Special thru 4/30/81 


VAK for $299.00 
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POB 1318, Antioch CA 
94509 


3. William Banaghan 
4. 
5. For North Star computer 


The Compass 


users. 


‚ Arcadian 
. 3626 Morrie Dr, San Jose 


CA 95127 


‚ R Fabris, (408) 742-6048 


(8 AM to 4 PM} or (408) 
258-4586 (6 to 10 PM) 


. For the Bally/AstroVision 


Arcade. 


. CUE (Computer-Using 


Educators) 


. Independence High 


School, 1776 Education 
Park Dr, San Jose CA 
95133 


. Don McKeil, (408) 


926-7378 


, Bimonthly newsletter 
. Computers in education. 


. Pascal/ Z Users Group 
. 7962 Center Pky, 


Sacramento CA 95823 


. The purpose of our 


group is to encourage the 
use of Pascal. 


. 68XX(X) User Group 
. POB 18081, San Jose CA 


95158 


‚ Ray Boaz, (408) 269-9522 
. All 68XX(X) microcom- 


puters and related hard- 
ware and software. 


‚ SYM-1 Users Group 
. POB 315, Chico CA 


95927 


3. 


H R Luxenburg, (916) 
895-8751 


. SYM-Physis 


5. Graphics, voice, music, 


л > 


4. 


5. 


ыы м 


word processing, and in- 
tercomputer communica- 
tions for the SYM-1. 


. Group/380 


POB 1131, Mt Shasta CA 
96067 


. Mokurai Cherlin 
, Group/380 News 
. IBM 370-compatible 


microcomputers. 


. The Aloha Computer 


Club 


. POB 4470, Kailua HI 


96734 


. Roger Wickenden, Presi- 


dent, (808) 262-4673 


. The Debugga 
. Anything to do with 


microcomputers. 


. Z80 Microfans— A 


Sorcerer Users Group 


. POB 12504, Portland OR 


97212 


. C Douglas Auburg, 


Editor, (206) 694-7769, 
evenings 


. 280 Microfans Newsletter 
. Special interests: sharing 


problems, tips, and solu- 
tions in the use of the Ex- 
idy Sorcerer. 


. Portland Computer 


Society Inc 


. РОВ 17371, Portland OK 


97217 


‚ Neal J Bonome, (503) 


654-5932 

Portland Computer 
Society Newsletter 
Information exchange for 


5. 


all types of microcom- 
puters. 


. Salem Area Computer 


Club 
POB 7715, Salem OR 
97303 


. Kenneth Ernst, (503) 


393-1173 


. SACC Newsletter 
. Users groups: Apple, 


TRS-80, PET, and 
VisiCalc. 


. Home Computers 
‚ РОВ 616, Silverton OR 


97381 
General information on 
persona! computers. 


. Atari Computer En- 


thusiasts 


2. 3662 Vine Maple Dr, 


Us > Сы 


Eugene OR 97405 


‚ MR Dunn, Editor, 
JA.C.E. Newsletter 
. This group is dedicated 


to the use of Atari 
microcomputers. 


Hex Users Group 
36012 Military Rd 5, 
Auburn WA 98002 


‚ Charles Worstell, (206) 


927-6038 


. Newsletter on an ir- 


regular basis 


. Special interests: 6800 


and 6809 small systems. 


. PN HUG (Pacific North- 


west Heath Users Group) 


. c/o POB 993, Bellevue 


WA 98009 


‚ Jan М Johnsen, (206) 


464-5666 


VAK-4 16K STATIC RAM BOARD 


Ш> 


Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 
Two separately addressable 8K-blocks witb write protect. 

Designed for use with the VAK-1 or KIM-4* motherboards 

Has provisions for mounting regulators for use with an unregulated power supply 
Made with 1st quality 2114 static ram chips 
All IC's are socketed 
Completely assembled, burned-in, and tested 
We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail! delivery of our complete catalog. 
*Product of MOS Technology 


ENTERPRISES 


I NC OR POR ATE O 


2951 W. Fairmount Avenue = Phoenix, AZ 85017 • (602) 265-7564 
Please note new address 
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This 
printer 
costs less 
than $450. 
Beat that... 
if you can. 


This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world’s first disposable print head. But frankly, 
the MX-80 packs a lot more power than some 
people need. So we built the 
MX-70 to be a no-frills print- 
ег. At a no-frills price. 

But the MX-70 is still a great 
little printer. We give you 
80 CPS unidirectional print- 
ing. Top-of-form recognition. 
Programmable line feed and 
form lengths. Plain paper 
printing. An easy-to-read 5x7 
matrix. Self test. And an 
adjustable tractor feed. 

That's what you'd expect 


from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free. 

We call it GRAFTRAX II. And it means 480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX-80. 
You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at your dealer 
now. 

But at this price, you'd bet- 
ter hurry. 


EPSON 


23844 Hawthorne Boulevard * Torrance, California 90505 + (213) 378-2220 
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Clubs and Newsletters 


4. Newsletter published 2. 304 Maine Ave S, Suite 1. I-SUG . TRACE (Toronto Region 
every other month 300, Renton WA 98055 2. POB 1542, St Catharines, Association of Computer 

5. Special interests: Heath 3. Dick Hubert, (206) Ontario, L2R 7]9, Enthusiasts) 

H-8 and H-89 microcom- 271-4514 Canada . POB 6922, Station À, 
puters. 4. Call—A.P.P.L.E. 5, Interested in Exidy Toronto, Ontario, MSW 
5. Everything related to the Sorcerer microcomputers. 1X6, Canada 
Apple II. . Ross Cooling, (416) 

1. NW PET Users Group 488-3314 

2. 2565 Dexter N #203, 1. Kitchener — Waterloo . TRACE 
Seattle WA 98109 1. SPOHUG (Spokane iaces em € 

3. Richard Ball, (206) Heath Users Group) à. Reading Room — E2-3354, 

284-9417 2. RFD #1, Box 676," Electrical Engineering etd (Central Program 

4. Newsletter Spokane WA 99204 Department, University Exchange) ЕС 

5. PET users group. 3. Charles K Ballinger, of Waterloo, Waterloo, ; — th "EN | 

President, (509) 448-9727 Ontario, N2L 3С1, ce ier aeter 
4. SPOHUG Newsletter Canada Sciences, The Polytech- 
1. Apple Puget Sound Pro- 5. Special interests: Heath 3. Roger Sanderson, work Wel Artem. % ыла 
gram Library Exchange H-8 and H-89 computers, (519) 885-1211, ext 3815 Wolver т 
5. Special interests: 6800 1LY, Englan 
and 6809 SwIPC . Judith Brown, 0902 
var 27371, ext 93 
. Program Exchange 

Foreign Clubs and Newsletters . Microcomputer usage in 

schools and educational 

1. Computer Education 731-7886 1, OSMIE (Ontario Society computer-aided learning. 
Group of Victoria 4. Applegram for Microcomputers in 

2. POB 245, Niddrie, Vic- 5. Apple II microcomputers. Education) 
toria 3042, Australia 2. Unit for Computer . North London Hobby 

3. Greg Johnstone, (03) Science, McMaster Computer Club 
336-1855 1. Apple-Can University, Hamilton, с/о D.E.C.E. Polytechnic 

4. COM-3 2. POB 696, Station B, Ontario, 185 4К1, of North London, 

5. Educational uses of com- Willowdale, Ontario, Canada Holloway Rd, London 
puters. M2K 2P9, Canada 3. N Solntseff, (416) N7 BDB, England 

3. Louis H Milrad, (416) 525-9140, ext 4689 . Robin Bradbeer, 
961-6691 or 223-0599 5. All educational uses of 01-607-2789 

1. Brazilian Microcomputer 4. Yes microcomputers. . Gigo 
Club 5. All areas concerning . Special interests: 

2. Rua Sambaiba, 516, microcomputers. business, homebrew, and 
Leblon, Rio de Janeiro 1. The Ottawa Computer games workshops. PET 
22450, Brazil Group users group. 

3. Douglas Gilson, 274-2439 1. Association of Computer 2. РОВ 5691, Station Е, Ot- 

5. Special interests: ex- Experimenters tawa, Ontario, K2C 
changing programs and 2. c/o B Murphy, 102 Mc- 3M1, Canada . Microtel - Club 
ideas with other clubs. Craney St, Oakville, On- 3. John Mainwaring, Presi- . 9, rue Huysmans 75006 

tario, L6H 1H6, Canada dent, (613) 725-9441; or Paris, France 

1. Apple's British Columbia 3. B Murphy, (416) Dennis Tubie, Secretary, . M Perdrillat, 33 (1) 544 
Computer Society 845-1630 (819) 561-1645 70 23 

2. 101-2044 W 3rd Ave, 4. Ipso Facto 4. OCG Newsletter . Microtel-Infos 
Vancouver, British Col- 5. Special interests: CDP 5. Special interests: micro- . This group is interested 
umbia, V6] 1L5, Canada 1802 microprocessor- processors and computer in microcomputers and 

3. Gary Little, (604) based hobby computers. bulletin board. telecommunications. 


Bower-Stewart б Associates откл anv HARDWARE DESIGN 
$GOLD DISK$ CP/M* Compatible Z-80 Software 


Available for all 8-5" 55-50 IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain® 
Great looking letters & reports! 


$175, 


Un-can your canned software! 


Z-80 Disassembler Feel couped up with your 
canned software? Our 2-80 Disassembler 
recreates assembly language source tiles from 


absolute code enabling users to easily tailor 
programs to meet their specific needs. The 


$50. 


ppd 


E-Z Text A unique word processor organized 
around user-created text tiles, embellished 
with simple control commands, which supports 


such 'BIG GUYS’ features as Automatic Foot- 
noting, Table Spacing, Heading. Paging. Left 


Preconditioner works with the Disassembler to 
decode ASCII. 


Сте cards Immediate sence. free 24 hir phone - we will 
credit invoice Checks. М O's Ten workday hold CA «es Addtax | | 


& Right Margins, Proportional Spacing and 
MORE, at a ‘LITTLE GUYS ' price lag. 


мона С E State sysiem А controller. Allow (тте Tor suriace mail 
‘eee | Trademarks Digla Research. Radio Shack. Iniertec 


ro 


POST OFFICE BOX 1389 HAWTHORNE. CALIFORNIA 90250 213 / 676-5055 
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The PRACTICAL MICROCOMPUTER PROGRAMMING™ books... 


WHAT DO THE CRITICS SAY? 


BYTE: “И was apparentiy Mr. Weller's goal trom the beginning to pre- 
sent the fundamental concepts of assembly language programming in 
a completely nonthreatening way. He has accomplished this better 
than any other author to date... Practical Microcomputer Program- 
ming is a very powerful series. it is well written and luli of essential 
techniques for the assembly language programmer.".. “Тһе authors 
know the difference between a novice and a ninny. They never talk 
down...on every page the authors spot and clear up the small ambi- 
guities o! technical jargon that can block understanding." 


Kilobaud: “А powerful plus for this book is the author's determination 
to demonstrate why and how to use each instruction, not merely to ex- 
piain how it works... At no point do the authors resort to rehashing 
material available trom the manufacturer, . . but instead choose a less 
theoretical, more practical approach." 


Leventhal: *'. . . large numbers of documented, well structured exam- 
ples, and а clear readabie styie, a logical development of major 
topics." 


Digital Design: “This book is the best and most lucid introduction to 
280 programming that we have seen." — M 


CACHE: "This 5 an EXCELLENT book...dirt cheap for such great — 
software and documentation." 


IF YOU'VE TRIED THE "CHEAPIES" AND AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 
PROGRAMMING INSTRUCTION —THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 


- FOR THE 6502 - 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering aif fundamental assembly language techniques for the 6502 processor. The 
text explanation is re-entorced with 118 verilied, real world programming examples that run on real computers. An extended 6502 language, Sup 
ported by a new editor/assembler which comes with the book, circumvents many of the problems which haye made the 6502 so difficult to pro- 
gram in the past. in addition to the fundamental technique chapters, there are special chapters covering simple graphics, elementary cryp- 
tography and random number generation and use. The source texts of both the editor/assembier and а powerlul new debugging monitor for the Ap- 
pte i! and Appie Ii + included in appendices. The object code for this software is supplied FREE to book purchasers on Appie cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor/assembler is aiso available on paper tape lor users of 
other 6502 based systems, 


• FOR THE 280. 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE 280 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied to the Z80 processor. The 280 
is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro- 
gram the 280, In addition to the fundamental chapters there are chapters on graphic output and full four function decimal arithmetic. The text ex- 
planation is re-entorced with 104 tested, verified programming exampies. A powerlul editor/assembier and debugging monitor, in source form, are 
provided to support the ianguage used in the book. This software will run on any 280 based computer with ТОК RAM beginning at 0. Object code for 
both editor/assembier and debugging monitor is sent to book purchasers FREE on paper tape or, іп modified form, on TRS-80 Level И cassette 
when the coupon from the book is returned to the publisher. 


» FOR THE 8080 - 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weller, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular of 
processors, The text 15 supported by 84 separate programming examples. The book includes a special section on the handling of complex 
peripheral devices and exotic typefaces. Appendices give the source Гог an 8080 resident debugging manitor and а minicomputer cross assembler 
for the 8060. Also available (not shown above) are a workbook for use with this text ($9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 8080/8085 
BASED COMPUTERS [$15.95) which supports the language used in the text. These three books together make a complete teaching package for 
the 8080. 


- FOR THE 6800 - 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weiler $23.95 
16 chapters, 2 appendices, 298 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800, 104 separate programming exampies re-enforce the text explanation. Contains in addition special chapters on low pracision 
trigonometry and random number generation and use. A resident debugging monitor lor 6800 systems is included in an appendix. 


NO GAMES, NO NONSENSE, NO RE- | Mail to: Northern Technology Books, Box 62, Evanston, IL 60204 
PRODUCTIONS OR REHASHES OF | О Practical Microcomputer Programming: The 6502 $32.95 

: ГІ Practical Mi ter P ing: The 280 $32.95 
MANUFACTURER'S DATA SHEETS, | г practical Microcomputer Programming: The Inte! 8080 $23.95 
JUST TESTED, ACCURATE, RELE- | Ее! ионов M6800 " э $23.95 

kbo tical M uter P : The Intel $ 9.95 
TE А парни Ша ан Ат | E An EditorAssembler System for 8080/8085 Based Computers $15.95 
LES THAT RUN ON REAL COMPUT- | O Check enclosed (U.S. funds only) i Money order enclosed 
ERS—THE PRACTICAL МІСНОСОМ- | Name 
PUTER PROGRAMMING BOOKS. | Street 
THERE 1$ NOTHING ELSE AS GOOD | city 1 1 ба 
ANYWHERE, AT ANY PRICE. | Illinois residents add 5% sajes tax 
| 
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The time has come for computers 
to talk and listen 


Introducing COGNIVOX series VIO, 
the affordable voice I/O peripherals 


if you have a 


PET — TRS-80 — APPLE II 
AIM-65 — SORCERER 


or any 2-80 CPU based syslem wilh at feast 16K af RAM, COGNIVOX will 
add a whole new dimension to your computer 


Imagine being able ta use your voice for entry ol commands and data 
and then hsten to the computer talk back to you! This exciting possibility 
^as now become a reality at a very affordable price 


COGNIVOX, series VIO, is a атту of voce input and осири! peripherals 
espacially designed lor personal computers (hal are easy lo use and have 
excellent soflware supporl. You need only plugin COGNIVOX, load ane ої 
the programs provided and you willbe ableto have a voice encounter with 
your computer! 


COGNIVOX can һе [rained to recognize words or short phrases irom а 
vocabulary of up to 32 enlries of your choice, wilh an accuracy ol up to 
98%. The voice response vocabulary can also have up ta 32 entries 
chosen by the user. COGNIVOX requires thal your computer has at teas! 
16K of RAM. И it has less memory or if you are only interested in 
recogrilion, ask us aboul our SR-100 senes of voice три peripherals 


COGNIVOX comes complete wilh microphone. power supply, (as 
required), built-in ampliter/speaker and extensive user manual. What 
makes COGNIVOX truly unique, Ihough, is Ine soitware that comes with if 
on cassetle. Some ol the programs included are: DIALOG, a program that 
lels you conduct a dialog wilh your computer (or Iransiate irom one 
language to the other); VDUMP, а vocal memory dump thal reads the 
memory contents out loud, VOTH, a voice operated laiking board game 
and VOICETRAP, а voice operated video game. 


Adding voice |/O to your awn programs can be done very easily too. All 
Ihal is needed to have your computer recognize a word ог say а word iS a 
single USR statement in BASIC. No machine language programming 1$ 
necessary. 


With all esa features, you'd expect COGNIVOX to cosl a small forlune 
fatter ail, even talking chess games sell lor over $300), yet d only costs 
$149 (add $4 50 lor shipping in the U.S, 10% ol order overseas, CA res 
add 6% tax) This low price has been made possible by innovalive 
hardware and a technological breakthrough in recogniken algonthm 
design that uses powerlul non-linear patlern malching techmgues and 
адариуе learning. 


COGNIVOX is simply the most fun, most exotic penpheral you can Duy 
for your computer Write ог сай (805) 685-1854 юг more information, 
giving us [he make and model of your computer Or better yol order а 
COGNIVOX today and bring your computer Io Шо 


VOICETE 


Dept B, P.O. Box 388 
Goleta, CA 93116 
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Clubs and Newsletters 


№ a 


. Japan Microcomputer 


Club 


. Rm 313, 3-5-8, 


Shibakoen, Minato-Ku, 
Tokyo 105, Japan 

Keigo Aono, Director 
03-438-1869 
Microcomputer Circular 
This is the largest, non- 
profit, nationwide group 
in Japan. An English-lan- 
guage version of the 
club's newsletter is 
available. 


Microcomputer Club 


. Не de Quijote #5, 


Tecamachalco, Mexico 
10-D F, Mexico 

Alfredo Buzali, (905) 
589-2279 

Bulletin 

Primarily concerned with 
the Apple computer. 


1. HCC (Hobby Computer 
Club) 

2. Christinastraat 171, 5 615 
RK Eindhoven, Nether- 
lands 

4. Hobby Computer Club 

Nieuwsbrief 

The goals of the HCC are 

to increase contacts be- 

tween computer amateurs 
and to exchange ideas 
and experiences. 


m 


1. Club de Com- 
putación Lampas de 
Carabobo 

2. Apartado 716, Valencia, 
Venezuela 2001A, 
Venezuela 

5. Use of microcomputers in 
civil engineering, basic 
sciences, and administra- 
tion.B 


Answers to 
espeare Quiz 


MicroShak 


Number of 
Correct Matches 


4 or fewer 


1l-i 
12 -c 
13-r 
14 -g 
15 -p 


16 -е 
17-1 
18 - К 
19 -n 
20 - d 


MicroShakespeare 
Rating 


Hit "START" 
fidence. 


with con- 
One short debug session and 
you're home free, 

Check your system monitor. 


Must have mixed up the pin- 
outs. 


Blame it on a power surge. 


Back to collecting stamps. № 
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COMPUSIAR " 


ОАА DISK SIORAGE | 


== SYSEMS. | SYSIEM 


lf you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain. what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand doilars for 
a whopping 10 megabytes of lightning- 
fast storage. it's nothing short of another 
major breakthrough! From the company 
thet wrote the book on price/perfor- 
mance... Intertec. 


Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive, compact 
desktop enclosure. Complete with disk. 
controller and power supply. Just plug li 
into the 280 adaptor of your SuperBrain 
and turn it on." It’s so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 


‘Some models require hardwaremoiware modilication. 


The secret behind our CompuStar DSS 
is its unique controllerlmultiplexor. Н 
allows many terminals to "share" the 
resources of a gingle disk. So. not only 
can you use the DSS with your Super- 
Brain. you can configure multiple user 
stations using our new series of Compu- 
Star!" terminals. called Video Processing 
Units or VPU'sTM, 


Four CompuStar VPU's are available. 
Ai prices starting ai less than 52.500. 
Some models are designed to operate as 
stand-alone microcomputers. with inier- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be "daisy-chained" into a 
powerlul multi-user network. Just connect 
one VPU into the next. Using easy-to- 
instal] cable assemblies. Connect up to 
255 users in a single system. One at a 
time. Ás you need them. 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network, the 
CompuStar'M DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus. your invesiment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
mainienance. 

Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 

nearest CompuStar dealer. 


mo 
=) EOWA 
SYSIEMS. 


2300 Broad River Ad. Columbia, S.C. 29210 
i803) 798-9100 TWX: B10-665.2115 


BACK ІМ PRE-HISTORIC 


LZ ЕТІ m m a ^a 
Ж P 4. = 
4 H Е "m 


LETS SEE NOWD 


TIMES,CAVEMEN DID ALL 
THEIR FIGURING ON THEIR 
FINGERS. BUT THE ONLY 
TROUBLE WAS 10 WAS 
AS HIGH AS THEY | 


МЕШІТ MUSTBE 10. 


COULD COUNT. 


THE EGYPTIANS LOVED 
LARGE NUMBERS, AND... 


SO THEY INVENTED A 
CRUDE ADDING MACHINE 


IT EVEN HAD ITS 
| OWN SET OF GRAPHIC 
CHARACTE R3. 


"Т ЕТ | THE CHINESE PUT IT [| THEN PASCAL 
АН "ұста | TO IMMEDIATE USE. 


SET OF VARIABLES: | 


IN POWER SUPPLY. 


PEOPLE COULD NOW HAVE A 
HARD COPY OF ANY THING. 
IT WAS EVEN USED BY OLR 


BUILT. TH 
FOUNDING FATHERS. aut 


BUT WHEN REPLACING TUBE 
BECAME MORE COSTLY THAN 
THE FIGURING WAS WORTH, 
SOLID STATE TECHNOLOGY 
TOOK OVER. 50 INSTEAD 
OF MASSIVE COMPUTERS 


INSTEAD OF PAPER, 
SOMEONE GOT THE 
IDEA TO ADD A T.V. 


FILLING UP AN ENTIRE 
FLOOR, THEY WERE BUILT 
TINY, ABOUT THE SIZE 
OF A REFRIGERATOR. 


AND Now. OUR SMALL, 
PORTABLE COMPUTERS 


FINALLY CAME THE 
INVENTION OF THE 
MICRO- PROCESSOR! 


WHICH MADE FT POSSIBLE 
FOR MICRO-SIZE COMPUTER 
ШІ ntm mg] 


ИШ 
Ж | 


шағал. 
РРР 
Ты 


=i fT 


Ж ча” Ж к” ; 


% FACT: BEN FRANKLIN COINED THEELECTRICAL TEAMS "POSITIVE AND NEGATIVE 
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THE JT#4@ 1S...UH, HMM 


INVENTED THE BUILT | 


WITH THAT, THE FiRST TRUE DIGITAL COMPUT 
ONS 
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COUNTING REMAINED 
THAT WAY UNTIL SOME 
GREAT SUMERIAN 


CAN * M HIGHER 


AS TiME PROGRESSED 
5O DID MANS NEED FOR 


s? =f P 
с e ух 
с | COS(R TON зз 

у. [ay] E 


GUTENBERG INVENTED 
THE FIRST MOVABLE 


ERS WERE 
| OF TUBES 


© Meas: 
LLIIILETS 


DESPITE THEIR SMALL 
| SIZE, THEY STILL WERE 
NOT QUITE SMALL ENOUGH 

FOR HOME USE 
k 


GET THAT MINEN f — 
OUT or MY Hovse! nn 
Led | d А 


E. 
— 
“a 
X 


= 


50 NOW ТТ 15 EASIER 
THAN EVER TO WRITE A 


COMPLICATE 


PROGR AM. 
Т 
КЕТЕ 
| > 2 —" 


mms 


DISCOVERED THAT NUMBERS 


Orange Micro 


CENTRONICS 737 ("010500 


Word Processing Print Quality 


CENTRONICS 737-1........ ЛИИ ГЕ 4 (Lisi $995) $765 
СЕМТИОМІС57937:3................ ... — (List 51045) $815 


е 18 x Э dot matrix; suitabie for word 
processing • Underlining * proportional 
spacing * right margin justification © serif 
typeface е 50/80 CPS е 9%" Pin 
Feed/Friction feed в Reverse Platen « 
80/132 columns 


|. EPSON МХ80 


Low-Priced 
Professionai Print Quality 


» 9x9 dot matrix е Lower case descenders 
* 80 CPS • Bidirectional, Logic seeking * 
40, 66, 80, 132 columns per line * 64 special 
graphic characters: TRS-80 Compatible « 
Forms handling • Multi-pass printing * ad- 
justable tractors 


EPSON MXBD .......... seesesoanvtzenuenes s MIELE $Call 
EPSON МХ70................ vasosaseos е» e (LIStS495) $Call 


OKIDATA MICROLINE SERIES 


TRS-80 Graphics Compatibility 


. 9 x 7 dot matrix • 80 CPS „» 80, 132 
columns — 64 shapes for charts, graphs & 
diagrams * Double wide characters * 6/8 
lines per inch * Up to 3 part сору е Friction 
& pin feed • 200 M character head warranty 


OKIDATA MICROLINE 80 .............-.... (List $800) $520 
OKIDATA M82 Bidirectional, Forms handling ....... (List $960) $750 
OKIDATA МӨЗ Wide carriage, 9 x 9 dot matrix ..., - (List $1260) $call 


IDS PAPER TIGERS 


Dot Resolution Graphics, quality print 


» 7 wire printhead (445); 9 wire printhead 

Ж (460) with lower case descenders • Over 

: Мең 150 CPS е bi-directional, logic saeking 

(460) * 8 character sizes; 80-132 columns 

• Adjustable tractors е High-resolution dot 

graphics * Proportional spacing & text 
justification (460). 


IDS 4450 7 wire printhead, graphics............ {List$895) $ 795 
IDS 460G 9 wire printhead, graphics...... сах + (List $1394} $1150 


CALL FOR FREE CATALOG 


(800) 854-8275 
CA, AK, HI (714) 630-3322 


At Orange Micro, we try to fit the right printer to vour application. 
Сай our printer specialists for free consultation. 


a 0 ——— 


"SPECIALIZING IN PRINTERS 
AND CRT'S" 


- M — 


VISTA — C. ITOH  ` 


Daisy Wheel Letter Quality 


е 25 CPS (Optional 45 CPS) е Typewriter 
quality е” Centronics parallel + RS 232 
Serial (Optional) « Proportional spacing * 
Bidirectional « Programmable VFU « Self 
test + Diabfo compatible е Friction feed 
{Optional tractors} * 136 printable 
columns. « Manufactured by C. ITOH, 


VISTA УЗ00(С.ІТОН)....................... (List $1895) $ Call 


c-— » 


ANACOM 


Low Cost, High Speed, Wide Carriage 


* 9 x Э dot matrix • Lower case descenders = Wide carriage = 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150 .......... — дйн eere ns, {List $1350) $ Call 


ANADEX 


Dot Graphics, Wide Carriage 


e 11x 9 dot matrix; lower case descenders е Dot resolution graphics 
е Bl-directional, logic seeking е Up to 200 CPS • RS 232 Serial & 
Parallel e Forms control е X-ON/X-OFF * Up to6 part copy. 


АМАОЕХ 9501 ....,.................. 24... (List $1650} $1450 


МЕС SPINWRITER 
High Speed Letter Quality 
» 55 CPS е Typewriter quality е Bidirectional е Plotting * pro- 
portional spacing. 
5510-5 RO, Serial, witractors ................. (List $2995} $2625 
5530-5 RO, Parallel, w/tractors..... sso oss (LISt$2970) $2598 


TELEVIDEO CRT'S 


PRICES SLASHED! 
TVI 912C 
TVI 920C 


Please СаН Toll Free 
Prices are too low to 


QUANTITY PRICING AVAILABLE TVI 950 тінмен нм 
PRINTERS 
MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter дшайну................... . (List $2905) $ 2559 
INTERFACE EQUIPMENT 
CCS APPLE PARALLEL Interface & cable ................. $ 150) 
| APPLE И - EPSON MX80 
parallel graphics intertace board & cable .................... $ 110 
SSM AIO BOARD Appte Serial/parallel interlace ...... (List $225) $. 175 | 
MICROTRONICS Atari parallel ітегіасе...................... $ 60 
ATARI 850 Interface module, зепа/рага!е{...... ............. $ 189 
TRS-80 CABLES to keyboard or Exp. interlace ................ $ Call 


(NOVATION D-CAT direct connect тодет............ 2s. $ Call 


—. — ——2—— —— 


TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00 
The Orange Micro Printer Store (Retail): 
Mon. -Fri, 10:00 - 6:00, Sat. 111 4:00 


Orange 
Mic (O, Ø 


3148 E. La Palma, Suite E 


Phona orders WELCOME: same | 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 


| require 2 weeks to clear. Manu 
facturer’s warranty included on all 
equipment. Prices subject 10 
revision. Anaheim, CA 92806 | 


| Software Review 


Three Versions of APL 


Gregg Williams, Senior Editor 
BYTE POB 372 
Hancock NH 03449 


When BYTE magazine published its APL language 
issue in August 1977, APL was far beyond the capabilities 
of any microcomputer. To show how rapidly things have 
evolved since then, the Digital Group, in that same issue, 
was advertising a 32 K-byte static-memory board for 
$995, and another advertisement began, "Introducing 
Apple II...." Times have changed: 32 K bytes of dynamic 
memory, now commonly used in several major micro- 
computer lines, can be bought for less than $120—and 
Apple is one of the oldest computer lines in the industry. 

Times have changed for APL as well: several com- 
panies have announced software and hardware support- 
ing this unique programming language. This review com- 
pares three versions of APL: Softronics APL, Ramware 
APL80 for the Radio Shack TRS-80, and Vanguard 
APL/V80. (For additional information, see the “At a 
Glance" boxes. Tables 1 thru 4 give timing comparisons 
and further information.) 


Softronics APL: I/O Options and Documentation 

Softronics APL runs on any Z80-based computer that 
supports at least 44 K bytes of memory and the CP/M 
operating system. It was written by Eric Mueller of Soft- 
ronics, who, in 1977, authored a subset of APL called 
EMPL for 8080-based microcomputers. Softronics APL 
(Version 2.3C), which sells for $350, has both good and 
bad features; a summary is given in table 2. 

The most welcome feature of Softronics APL is the 
ability to use it with several types of keyboards and 
display devices. The default mode of operation is for the 
software to respond to a standard ASCII (American Stan- 
dard Code for Information Interchange) terminal through 
standard CP/M input and output routines, Three other 
modes allow the user to use an assortment of APL-type 
devices. 

For those of us who do not have several thousand extra 
dollars to spend on an APL-type I/O (input/output) 
device, the ASCII mode of Softronics APL is very 
welcome. [n this mode, all APL characters that are not on 
a normal keyboard are replaced by either a single key (eg: 
an underline character to replace the APL assignment ar- 
row) or a 3-character mnemonic (eg: $TP for the 
transpose operator or $RO for the Greek rho symbol). 
Although some users object to this arrangement, my 
reaction to running Xerox APL for an extended period, 
using such mnemonics, was one of gratitude—better this 
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APL than no APL at all. 

Listing 6 shows the output of the APL function 
CIRCLE. Listing 3a shows the output with slight changes 
in regular APL notation. I have also found that by chang- 
ing the value of the system variable ОС, you can cause 
the APL mnemonics to be displayed with angle brackets 
around them instead of the preceding dollar signs—on 
printout only (ie: not input). For example, you will still 
have to type in $RO for the APL reshape operator, but it 
will be displayed to the screen or printer as « RO». This 
is a nice feature that adds to the readability of APL pro- 
grams printed in АЗСП mode. 

Provisions are also made for using Softronics APL with 
the two most prevalent types of APL terminals (bit- 
pairing and typewriter-pairing terminals), Softronics 
APL begins executing in the ASCII mode but can be con- 
verted to APL terminal mode by assigning a new value to 
the system variable CICS, ог it can be modified to begin 
executing in terminal mode by making a 1-byte patch to 
the APL.COM machine-language file. Nonstandard ter- 
minals or video boards can be interfaced by adding user- 
supplied input and output machine-language subrou- 
tines. The manual explains what routines need to be writ- 
ten and where they should be placed in memory. 

Finally, the manual gives documentation on still 
another 1/O option: the use of APL input and output 
through a video board with a programmable character 
generator. The documentation includes the software 
driver (which works with an Objective Design Inc 
character generator), a Kent-Moore Alpha-VDM-II video 
display board, and a listing that defines all APL special 
characters for a character generator as a series of hexa- 
decimal numbers. All this code is included in the 
APL.COM file. 

The ease with which I understood these four display 
options is an indication of the quality of the documenta- 
tion. The Softronics APL documentation is the best of the 
three packages reviewed here. It includes a short tutorial 
on APL for the complete novice, a description of all func- 
tions, sample programs (including APL defined functions 
that simulate certain APL operators not defined in ma- 
chine language), and several useful appendices. One sec- 
tion of the documentation, "Bugs and Common Perplex- 
ing Error Messages," is a great time saver. It is extremely 
helpful in explaining some quirks of Softronics APL and 
how to circumvent them, This section saves the user from 
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The VP-111 hobby computer: 
Start programming for only 599. 


GS 


New! VP-111 S 99 New low price! $499 Add computer power a 
м a т 


Microcomputer .... VP-711, only......... board at a time. 
Assembled* and tested. Completely assembled With easy-to-buy options, the versatile 
RAT sc dtt iir rii ir i 
е RCA 1802 Microprocessor. All the features of the VP-111 plus: | ges 
e 1K Bytes static RAM | graphics, garnes and control functions. 
у i е A (olal of 2K Bytes siatic ВАМ. For everyone, from youngster to serious 
Expandable on-board to 4K. ә Power supply. ыыы ia y 
Expandable to 32K Bytes total. • 8 Bit input port. уві. | 
e 512 Byte ROM operating system. е 8Bit output port. Built around an RCA COSMAC micro- 
е CHIP-8 interpretive language ог e |/O port connector. processor, our hobby computer is easy 
machine language programmable. e System expansion connector. to program and operate. Powerful 
е Hexidecimal keypad. e Buill-in speaker. CHIP-8 interpretive language gets you 
е Audio tone generator. e Plastic cover. into programming the first evening. 
e Single 5-volt operation. Three comprehensive manuals: Complete documentation provided. 
e Video output to monitor or modulator. e Instruction Manual—20 video game Send the coupon now... 
e Cassette interface—100 Bytes/sec. listings, schematics, much more. Complete the coupon below and mailto: 
e Instruction Manual with 5 video game ө User's Guide—operating instructions ВСА MicroComputer Customer Service, 
listings, schematics, CHIP-8, much more! and CHIP-8 for the beginner. New Holland Ave., Lancaster, PA 17604. 
Ideal for low-cost control applications. e RCA 1802 User's Manual (MPM- Or cali toil free (800) 233-0094 
Expandable to full VP-711 capability with 201B)—complete 1802 reference guide. to place your Master Charge or VISA 
VP-114 Kit. ' 
Sere COT ST t eerden 317 
5-volt power supply and speaker. ' 4 call (717) 
om анына ныне ШЫНЫН ШЫР онына анына — M0 — Nw M i L8 ОШ Пл Оа ШЫНЫП 2 ылын қанып „О JU шина 
Please send me the tems indicated. О VP-555 EPROM Programmer Board— Keyboards & Terminals 
а... $ 98 Wil ош... pop YY" ааа арлан теле Bb parata 
евсп юп above) ,....... 9 99 = *"iysUlnare serene "m б... т 
СМР SEAM УО Роп andconnesors S78 buffered andone unbutfered D VP-806 Keyboard—SamoasvP-601, | 
1 rt onneciors u = = 1 E " 
D VP-711 Theorginal s эте expansionsockets ............ $ 59 Asynchronous serial output ..... $ 99 
(See description above) ,....... $199 О VP-576 Dd Expandir- ONE ге C) VP-611 MA as - TM pius 
i P se p ccesso aras іп ейпег е numeric кеұрай ........ 
yw М RAM ite EVE II О or Expansion Socket ....... $ 20 [3 vP-616 кенеді. «Bine on 256 plus 
memory to 4K Byles ........... $ 36 O VP-700 Tiny BASIC ROM Board—BASIC 16-key numeric keypad ........ $11 
О VP-590 Color Board—Adds color. Four estoredin 4K of ROM. ...... $ 39 © VP-620 Cabie—Connects УР-601 /611 to 
background and eight О VP-701 Floaling point BASIC for ҰР-111/711.................. $ 20 
foreground colors ............. $ 69 VP-711 on cassetle. Requires 16K С VP-623 Cable—Unterminated for 
О VP-595 Simple Sound Board —Provides Bytes RAM (avail. 7/80) ....... ‚ $ 49 VPIBOVBTN аа оазе охша $ 20 
256 eee eee For O VP-710 ino ae tor 16 m О VP-626 erm "D" mates іс $3 
simple music or sound ẹllects. — 11111 exciinggames ............... -6067616 ........ an я 
"үе iie рч е» $30 VP-720 Game Малиа!-1—Моге games .. $ 15 0 VP-330 interactive Data Terminal . .. ...... $369 
- супа Боага — 1 urns А : 
VP 1/ 711 into a music synthesizer! С УР-3303 — аА Data Terminal 
Two independent sound channels. l | | | with built in RF Output o». ep aAA M аха $369 
Outputs to audio. .............. $49 Enclosed is $ for items checked plus shipping & handling charge of $3.00. 
О VP-551 4-Channel Super Sound—Includes 
VP-576 and demo cassette. Requires Add your state and local taxes $ Total enclosed $5. —. 
rS - не 4K iit LSE p $ 74 | enclose O check or O money order. Or charge my О VISA О Master Charge. 
РО Slug 4K RAM memory ....... $ 95 Credit card account No. = 
ee — e iaip ыы so Master Charge Interbank Мо. ______ Expiration date 
a | | 2 » Я , 
to VP-590 or VP-SB ........... $ 20 Signature (required for credit orders): 
О VP-585 Keypad Interlace Board—Interíaces Narne (please type or print): 
two VP-580 Auxiliary Keypads : 
to VP-113/71] oc. sees ces 515 Streetaddress; су 
С VP-560 EPROM Board—Inter! {wo 88 " 
STIBEPROMSto за sate & Zip; —— Telephone( — ) 


Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 


spending quite a bit of time swearing that the language 
"just doesn't work right." 


Softronics APL: Some Problems 

Despite its excellent performance in other areas, 
Softronics APL (Version 2.3C) has a number of deficien- 
cies that range from minor annoyances to critical defects. 
The most serious defect is that Softronics APL does not 
notify the user of an error situation. Any computation 
that has a result over 9.2 X 10" is replaced by a seemingly 
random value between 10'* and 1019, The low limit on 
computation size is мо! what makes this error dangerous; 
rather, the danger lies in the language substituting an in- 
accurate answer and not stopping the computation with 
an error message. 

A second problem with Softronics APL is that it re- 
sponds with the message SYNTAX ERROR to any num- 
ber over 7 digits long. I feel that the inability of this 
language to accept a longer number by rounding it off 
and, when necessary, putting it into scientific notation is 
a serious defect. 

Many numeric operations that should come out "even" 
result in numbers ending in ...9999 or ...9997. For 
example, any variable assigned either the value 0.1 or 
1/10 is printed as .099999, The dyadic power function 
has, for integral exponents, a cumulative round-off error 
that results in some incorrect answers. For example, 5* is 
calculated to be 390,622 (it is 390,625) and 3" is 
calculated to be 531,436 (it is 531,441), with higher 
powers also being incorrect. 


IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful basic GPIB-488 
controller capability to TRS-80 Model 1 or 3, Leval 2 or 
DOS with a minimum of 16K. 


MODEL 488-808 
For Model 7 Operation 
| EA 


MODEL 488-B0C 
For Model 3 Operation 


Price of Model 488-80B or 488-80C $225. 
+ shipping, insurance & lax 
Optional Relocatable Machine Level GPIB Driver 
for Assembler Level Programming-$35.00 
WHEN ORDERING SPECIFY DISK OR TAPE 
SCIENTIFIC ENGINEERING LABORATORIES 
11 Neil Drive е Old Bethpage, NY 11804 
Telephone: (516) 694-3205 


"Trademark of Tandy Corp. 
There is no afliliation between Scientific Engineering Laboratories and 
Tandy Corp. or Radio Shack, 
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When using the power function for fractional powers, 
such as square roots, the results seem to be one or two 
units off in the least significant digit. Even though 6 
significant digits are given in all calculations, I would 
recommend using only 5 significant digits when using the 
dyadic power function to calculate a root. 

The trigonometric functions, such as sine, cosine, 
tangent, and arctangent, agree with the results found in 
the Chemical Rubber Company's CRC Standard Math- 
ematical Tables. However, the arctangent function seems 
to work with a scalar (ie: a single value) but not with a 
vector (ie: a one-dimensional array of values). 

Softronics APL still lacks several useful functions that 
are found in the more expensive Vanguard APL: arc- 
cosine, arctangent, and all hyperbolic trigonometric 
functions; rotation on three-dimensional and higher 
matrices; the grade-up and grade-down functions; and 
the deal (ie: dyadic question-mark) function. Other, 


At a Glance 


Name 
Softronics APL, Version 
2.3C 


Type of Software 
Package 

Version of APL program- 
ming language 


Manufacturer 
Softronics, 35 Homestead 
Ln, Roosevelt NJ 08555 


Price 
$350 


Format 
8-inch standard CP/M 


APL80 (by Phelps Gates) 


Type of Software 
Package 

Version of APL program- 
ming language 


Manufacturer 
Ramware, 6 South St, 
Milford NH 03055 (603) 
673-5144 


Price 
$39.95 


Format 
5-inch floppy disk 


Language Used 
2.80 machine language 


Language Used 
8080 machine language 


Computer Needed 

An 8080-, 8085-, or 
280-based computer with 
at least 44 K bytes of 
programmable memory, 
running the CP/M 
operating system 


Documentation 


112 pages, 22 by 28 cm 
(8% by 11 inches) 


Audience 
APL users, programming 
language enthusiasts 


Computer Needed 

Radio Shack TRS-80 
Model I with one floppy- 
disk drive, Level II 
BASIC, and 32 K bytes 
of memory 


Documentation 
Twenty pages, 13 by 20 
cm (5 by 734 inches) 


Audience 
APL users, programming 
language enthusiasts 


Comments 
Cassette-tape version 
with 2596 fewer features 
available for 16 K 
TRS-80 at $14.95 


- ш. 
E ml 


standard. on itd 900 SI ЕНЕ 


COM DLS s CER 


‚ under а. 00 0:00: Q^ 


4 ete Trj] 
үү 


Having so much disk Аты as standard in a low cost 
microcomputer system is reason enough to make the 
900 Series your logical choice — but the fact is, it's only 
one of the reasons why this system offers the best 
price/performance value of any now on the market. 
There's also a simple modular design, a reliable single 
board computer, dual flexible disk drives, a versatile 
disk operating system, plenty of room for expansion, 
and attractive quantity discounts — plus a lot more. 

Just check out these standard features and expan- 
sion capabilities. 

STANDARD ON THE 900 SERIES: 

[] Single board microcomputer: Z80 based; 4 MHz. 
operation; DMA controlled disk access. 

O Dual eight inch flexible disk drives: on-line formatted 
capacity of 2.5 megabytes expandable to 5 Mb; access 
time of 3 milliseconds track-to-track; 8000 hour MTBF 
reliability rating. 

O IBM 3740 format compatible 

O 48 kilobytes of dynamic RAM, 
expandable to 65 Kb. 

[] CP/M* Disk Operating System 
with assembler, editor and debug 
subsystems. 

[] RS232 or TTY serial роп for system 
console. 

[] Parallel line printer port 
(Centronics-compatible). 


DESIGNED FOR 

OPTIMUM RELIABILITY 

AND EASY SERVICING 

| Single board design 

| Quad-density flexible disk drives 
| lurn-key operation and security 
Expansion capabilities 
Industrial quality construction 


* in OEM!Daeter quantities, please contact 
factory for pricing deta 
СРМ" is a registered trademark ої Озона! Research 


OPTIONS FOR THE 900 SERIES: 
[] Disk expansion: up to 5 Mb formatted capacity. 


[] Serial І/О expansion: two additional RS232 ports 
(serial printer. modem, etc.) 


С S100 bus adaptor for system expansion. 
[] Multi-user operation 
Г] Hard disk subsystem [1 OASIS operating system 


AVAILABLE SOFTWARE FOR THE 900 SERIES: 


(1 High level languages include: BASIC, FORTRAN, 
COBOL and PASCAL. 


[] Application packages include: Inventory, Word 
Processing, GL, AR, AP and Payroll. 


theQuay 900 Microcomputer System offers the 
most complete package for the money 


QUA 


CORPORATION 


Р.О. Box 386, Freehold, New Jersey 07728 в (201) 681-8700 
Factory: Route 34, Wall Township, New Jersey 07719 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
Circle 96 on inquiry card. 
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more advanced operators that are also missing are not 
mentioned here. See table 2 for a more complete defini- 
tion of the language. 


Ramware APL80 

In its version of APL for the Radio Shack ТК5-80 
Model 1, Ramware of Milford, New Hampshire, has 
made available a remarkable product. When I first saw 
the advertisements for the tape version of APL80, its low 
price ($14.95) led me to dismiss it as some kind of toy, 
probably written in BASIC and too slow to be useful. 
Even though the tape version has about 25% fewer 
features than the more expensive disk version ($39.95), it 
is still written in Z80 machine language and is a fairly 
usable version of the language. Author Phelps Gates has 
reason to be proud of this package. 

Table 3 lists the operators available within APL80. The 
fullness of the language is due to the use of the ROM 
(read-only memory) modules implementing Level II 
BASIC. Because the author was able to use the numerical 
routines from Level II BASIC, much of the work of 
creating an entire programming language had been done 
for him, and he could concentrate on making it behave 
like APL. (APL80 has been tested and found to work on 
the newer TRS-80s that have Level I] BASIC in two 
rather than three ROM devices. Until a correction can be 
made to the current version of APL80, however, the 
down-arrow symbol used for the APL drop and grade- 
down operations must be displayed by simultaneously 
Text continued on page 196 


FOOLPROOF P. C. BOARDS 
WITH RE-ZOLV® 


Pal PEND 


i | 


| | 
S DET 
E NE 


THE COVAL IMAGING PROCESS 
Negative or Positive 


Coat your own р. c. board with this unique photoresist. 
Environmentally safe. Develops in water. No toxic or 
corrosive chemicals. Work in room light. Temperature 
Control is not critical. May be used either as a NEGATIVE 
OR POSITIVE IMAGING PROCESS with incandescent, 
fluorescent, or u. v. light. 

Used worldwide by the experienced technician, hobbyist, 
and the beginner. Complete simplified instructions allow 
salisfaction and success. No more time consuming, 
frustrating, costly failures. Exposure latitude is phenom- 
епа! . . . plus or minus 50%. RE-ZOLV ... it's simple, 
inexpensive, and easy to use. In an hour or less you can 
mix the emulsion, coat ihe board, dry Н, expose the 
image (negative or positive), develop, and etch... a 
perfeci board. Coat over 12 sq. ft. with the Starter Kit. 
Unconditionally guaranteed, Coval Industries, Inc. invites 
you to try RE-ZOLV. COMPARE! You'll never again be 
without it. The Starter Kit (Emulsion, Sensitizer, and 
Steel Wool) only $12.00 postpaid. Order your's TODAY! 
Call (217) 352-9336 or write to COVAL INDUSTRIES, INC. 


COVAL INDUSTRIES, INC. 
2706 W. Kirby, Champaign, IL 61820 
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Name of System 
Vanguard APL/DTC 
(desk-top computer) 


Manufacturer 
Vanguard Systems Cor- 
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828-0554 


Price 
$7995 


Terminal Dimensions 
32 by 45.5 by 53.5 cm 
(12/4 by 18 by 21 
inches) 


Computer Dimensions 
19 by 51 by 43 cm (7% 
by 20 by 17 inches) 


Processor 
Z80, 8-bit 


System Clock Frequency 
4 MHz 


Memory 

80 K bytes of static 
memory (34 K bytes left 
for APL workspace) 


Mass Storage 
Two quad-density 5-inch 
floppy-disk drives 


At a Glance 


Name 
Vanguard APL/ V80 


Type of Software 
Package 
Version of APL program- 


ming language 


Manufacturer 
Vanguard Systems Cor- 
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828-0554 


Price 


$500 


Format 

CP/M or CDOS 
operating system, 5-inch 
or 8-inch disk 


Language Used 
Z80 machine language 


Computer Needed 
Computers with at least 
48 K bytes of program- 


Features 

APL/ASCII keyboard 
and 22-inch APL/ ASCII 
memory-mapped video 
display of twenty-four 
80-character lines housed 
in separate video terminal 
enclosure; display of all 
APL characters 


Software Included 
CP/M operating system, 
APL/DTC software 


Hardware Options 
Communications option 
(Hayes Microcomputer 
Products Micromodem 
plus special software); 
high-resolution 
(256-by-240 biack-and- 
white or 128-by-120 
sixteen-gray-level) 
graphics; letter-quality 
APL/ASCII printer, real- 
time clock. 


Software Options 
APL » PLUS file system 
simulator 


Audience 
APL users, programming- 
language enthusiasts 


mable memory; a Z80 
processor card; at least 
one floppy-disk drive 


Documentation 
Seventy-six pages, 22 by 
28 cm (8% by 11 inches) 


Audience 
APL users, programming 
language enthusiasts 


Features 

APL defined functions 
(programs) simulate some 
APL functions, APL + 
PLUS file system, and 
other functions 


Comments 

This version is identical 
to the software reported 
on for the APL/DTC 
computer, except for the 
reduced workspace size 
and the availability of the 
inner product function as 
a defined function. 


Themost comprehensive anduseful 
computer reference in the world. 


| | | Take the 
— NA ENCYCLOPEDIA 
EM OF 
COMPUTER 
SCIENCE 


—a $60.00 value— 
yours for only 


$295 


when you join The Library ol Computer and 
Information Sciences. You simply agree to buy 
three more books — at handsome discounts — 
within the next 12 months. 


Find the answers to virtually all your data 
processing questions in the ENCYCLOPEDIA 
OF COMPUTER SCIENCE. 


Thousands of photos, diagrams, graphs and 
charts completely illuminate the 
ENCYCLOPEDIAS clear and thorough coverage 
of every area of the computer sciences— 
Software, hardware, languages, programs, 
systems, mathematics, networks, applications, 
theory, history and terminology. 


Appendices provide abbreviations, acronyms, 
special notations and many numerical tables. 
An additional highlight is a complete cross- 
reference system that assists the reader seeking 
in-depth information. 


What is The Library of Computer and 


ШО УСНАОГАОМЧ 


3ONHDS YALNdWOD 


Information Sclences? 
« Amammoth volume covering everything It’s abook clubespecially designed for the computer 
from Access Methods to Working Set, in professional. In the incredibly fast-moving world 
1,523 pages, 470 articles and over 1,000 of data processing, where up-to-date knowledge 
illustrations, tables and charts. 15 essential, we make it easy for you = Кеер 
totally informed on all areas of the information 
* Authoritatively compiled by over 200 sciences. In addition, books are offered at 
X internationally respected authorities. | discounts up to 30% off publishers’ prices. 
Begin enjoying the club's benefits by accepting 


1 reply card - been removed, please write: the ENCYCLOPEDIA OF COMPUTER SCIENCE. 


The Library of Camputer and Information Sciences It's the pertect reference for computer 
Dept. 7-AL9, Riverside, N.J. 08075, professionals . . . and it's a great bargain, too. 
to obtain membership information and applicalion. 
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IN A HURRY? 


SOFTWARE TO GO 
(а division of C.T.G. Corp.) 


presents 


THE EVANS BUSINESS SYSTEM; a user- 
definable data-management system emphasizing 
rapid access to individual records for the APPLE 11%, 
Creates indexed data files accessible to any sequen- 
tial or random-access APPLE DOS read operation. 
Comes with fast search routine which can be incor- 
porated in any Applesoft program. Requires 48K, 
1 disk drive, ROM or RAM Applesoft. 


THE EVANS BUSINESS SYSTEM. A single-disk 
data management system. All parameters (number 
of fields, record length, etc.) are user-definable. The 
system is specifically designed for microcomputer 
databases of 200-2000 records (maximum 9999) 
where fast access to individual records is required. 


THE EVANS BUSINESS SYSTEM files can be 
accessed by any Apple DOS read command (se- 
quential, record specified, byte specified). 

* Personal name converter; file by last name, but 
print first-name-first. 

** Print-select codes permit several files with the 
same format to be kept on one disk. 

* Print-to-disk creates sequential text files which 
can be input to word-processing or text-editing 
programs for customized report formatting. 

* includes fast search routine which can be added 
to any Applesoft program. 


Use the BUSINESS SYSTEM for 


Rolodex Emulation 
Financial records 
Real Estate Lonati 
Grade books е 
Catalogs 
Lab test results “ 
Bibliographies 


Fantasy game characters 
Any application requiring fast, Mop 7 
random access to formatted information. 
RETRIEVAL TIME: Average less than 5 seconds 
for any of 1000 records. NUMBER OF FIELDS: 
defined by user. RECORD LENGTH: Defined by 
user, FILE SIZE: Determined by record length and 
disk capacity. Keytield(s): Specified by user. 


Soon to be released 


"d. 0. +H + 203. 


PASCAL tutorial Insurance Rating Program 
Client information System Metric Education Program 


INTRODUCTORY OFFER 


You can get the EVANS BUSINESS SYSTEM 
Software package for $99.95 or an EVANS 
BUSINESS SYSTEM demo copy (free for your in- 
home inspection) at your nearest Software-To-Go 
dealer. If not yet available at your favorite computer 
store send: $99.95 for the package, $15.00 for the 
demo copy (creditable towards the package 
purchase). 


=e Qum Gee GENS cmm oe dumm, Due CUM Canem C0 e c (ENS ee ee ышы Że c 


SOFTWARE-TO-GO 
2000 Guadalupe 
Austin, Texas 78705 
512-472-8926 


*DEALER INQUIRIES INVITED* 


Circle 131 on inquiry card. 


Listing 1: Listing of the APL function SETUP. This routine 
defines certain variables used in the execution of benchmark 
programs. 


9 SETUP 

[10] 4*10 1091100 

[20] Вы 

(301 С+10х1 84 

[40] DeAx{ 0232100 

(50] Е«110 

[50] Р+1000 365 24 60 БО 
(701 RA*,À 

[80] АВ+,В 

(901 M3D+2 5 10pRA 7 


Listing 2: Listing of the APL function TIME. When this routine 
is used as a benchmark program, the function to be tested 
replaces each occurrence of the phrase (EXP) on lines 10 thru 60. 
(See table 1.) 


V TIME N;LP 

(10] LP-0 

(20] BGN:(EXP) 

[30] (EXP) 

[40] (EXP) 

(50] (EXP) 

(60] (EXP) 

(70) +(W¥>LP+LP+1)/BGN 

(80] 'DONE %;4х5;! TIMES! 

[90] 'UN7T TIME IS '; (4Nx5)x[], 
' SECONDS PER ITERATION’ 9 


Listing 3: Listing and sample execution of the APL function 
CIRCLE. Listíng 3a shows the function, which has the purpose 
of adding a set value to all matrix elements that fall within an 
imaginary circle with a given center and radius. Listing 3b shows 
a 10 by 10 array filled with zeros and, below it, the same circle 
after execution of the statement B—(6 5 4 8) CIRCLE A. On 
one of the printers used to generate these listings, the backarrow 
character, —, appears as an underscore, _. 


УВ+АВ CIRCLE A;RD;ROW:.COL 
(101 АР CONTAINS: ROW COORD, COL COORD, RADIUS, VALUE ADDED 
[20] В+А 
[30] ROW«ARL1]-ARL3]41 
[90] NEXTROW: ROW-ROW*1 
[50] COL-AR[21-ARC3)«41 
[60] NEXTCOL: COLC0L+1 
C70) +{AR[33s5({ (ROW-ARL 11) 2) (COL *AR( 2])«20 «0. 5 / ENDLP 
[80] B[RON;COL]-BUROW COL )«AR(w 1 
£90) ENDLP:-(COL«ARU2 ]*ARU 31) /NEXTCOL 
(1001 +(0 WEXTROW)(1+ROW<ARE 1 ]+АРВС Зз 1] 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


* TRS-80" 15 A TRADEMARK OF TANDY CORP. 


H MONTHLY 
SOFTWARE А | NEWSMAGAZINE 
FOR TRS-80" К FOR TRS-80" 
OwNERS Е 8 | М C OWNERS 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


е PRACTICAL APPLICATIONS 

е BUSINESS 

е GAMBLING е GAMES 

е EDUCATION 

e PERSONAL FINANCE 

е BEGINNER'S CORNER 

e NEW PRODUCTS 

e SOFTWARE EXCHANGE 

e MARKET PLACE 

e QUESTIONS AND ANSWERS 

e PROGRAM PRINTOUTS 
.... AND MORE 


FREY... 


wn 
y OUT чом 
SCRIPT 


NOW IN OUR 4th YEAR 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 
е FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
a INFORMATION SYSTEM REVIEW 
е STATISTICAL COMBINATIONS 
* PASCAL'S TRIANGLE 
е ASSEMBLY LANGUAGE FOR BEGINNERS 
= DISK FILES 
• MOD-III REVIEW 
ә KEYBOARD THUNDER AND LIGHTING EXPLAINED 
е DOS COMMANDS IN LEVEL Il 
e PROBABILITY CURVE GENERATOR 
е CALCULATOR SIMULATIONS 
ө THE MEGABYTE GAP 
e STOCKS AND BONDS 
• BUDGET ANALYSIS (FOR BUSINESS AND HOME} 
е NEWDOS/80 REVIEW 
ч DUTCHING - THE HORSE SYSTEM THAT CANT LOSE 
* A SIMULATED GOLF GAME 
* CONTINUOUS FORM SOURCES 
e TAX/SAVER REVIEW 
AND MORE 


+ ч а > h 


FIN CALC A Complete Financial Analysis Package Used 


To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
CREW Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More 


= п ж в b 


* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-Il Version). 


ооо ор роса ооо ооо ао ао оо осо орон оо ооо оао ово ооо ооо осо вова ооо ооо ооо 


DUCI LET BUD S: 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


ONE YEAH SUBSCRIPTION $24 
TWO YEAR SUBSCRIPTION $48 
SAMPLE OF LATEST ISSUE 94 
START MY SUBSCRIPTION WITH ISSUE 


"»9?»5" ть» эч у e 


RA ee 3 - NON п 


" à bw m à 9 » € d$ oh 


"os & & $ à u Ww * » b V 1 * * 


(800) 431-2818 


NEW TOLL-FREE 


ORDER LINE HOUR 
(OUTSIDE OF N.Y. STATE) 24 ORDER 
LINE 


(914) 425-1535 


(№1 - July 1978 © $12 - June 1979 è 824 . July 1980 © #30 « January 1981) 


NEW SUBSCRIPTION RENEWAL 


Бизон — — Wihsb "A Vd ket bt" eo vtt n? 


CREDIT CARD NUMBER 


. DATE 


SIGNATURE NAME 


ADDRESS CITY 


Circle 132 on Inquiry card. 


TATE ZIP 


 —— ———— -————————————— À€ а 
*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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Listing 4: Listing and sample execution of the APL function 
TRANS. Listing 4a shows the function, which translates a 
numeric array similar to the one in listing 3b to a character at- 
ray that reflects the contents of the numeric array. Listing 4b 
shows the result of executing TRANS B, where B is the matrix in 
the lower half of listing 3b. 


VB-TRANS AAA MX MV MAXX ; CHAR 
[10| CHAR-' LMNDPQRSTUVWXY2-12385578 9SABCDEF «43 ' 
[20] MN-L/AA*, A 
[30] MX+f /AA 
[40] MAXX+( NXT -МН) +15 
[50] АА+|10.5+16+ААЗМАХХ 
[601 B-CpAYpCHAR[ AA] Y 


TRANS B 


--РЕРРР--- 
-РРРРРРР-- 
-РРЕРРЕР-- 


Listing 5: Listing of the APL function IVER. This function, 
written by Kenneth Iverson (the inventor of APL), will generate 
a vector of all prime numbers up to and including the scalar A. 
(A must be greater than or equal to 7.) 


V B-IVER A 
Bel 2=4+/O0=(1A)o.] 14) 714 
V 


TRS-80 (Level 11) 


STOP PLAYING GAMES APPLE 


OTHERS 


B Calculate odds on HORSE RACES with ANY COMPU- 
TER using BASIC. 

ii SCIENTIFICALLY DERIVED SYSTEM really works, TV 
Station WLKY of Louisville, Kentucky used thas sytem 
to predict the odds of the 1980 Kentucky Derby See 
the Walt Street Journal [June 6. 1980) апісіе on 
Horse-Haadicappiag. Thus system was written and 
used by computer experts and is now being mace available to home computer owners. This 
method 15 based оп sioring dala (rom a large number of races on a high speed, large scale 
computer 23 factors taken from the “Dady Racing Form" were then analyzed by the 
computer to see how they influenced race results. From these 23 factors. Ten were found 10 
he the most vital in determining winners NUMERICAL PROBABILITIES of each of these 10 
UR T then computed and Ihis forms (he basis of (№5 REVOLUTIONARY NEW 

А, 

№ SIMPLE TO USE: Obtain "Daily Васка Form" the day before the races and answer the №0 
questions abou! each horse Run the program and your computer will pnnt nut the odds for 
all horses in each race. COMPUTER POWER gives you the advantage! 

i YOU GET 1; TRS-BO (Level 11) or Apple Cassette 

2) Listing of BASIC program for use with any computer. 

З) Instructions on how to gat the needed data from the "Daily Racing Form" 
4) Tips on using the odds generated by the program 

5} Sample form to simplify entering data for each race 


—MAIL COUPON OR CALL TODAY —— ———————— 
3G COMPANY,INC. DEPT. BT (503) 357-9889 
RT. 3, BOX 28A, GASTON, OR 97119 | 


Yes, | want to use my computer for FUN and PROFIT Please send me pragrams 
at $24.95 sach. = 


í need a 7 TRS-80 Cassette ог 1 Apple Cassette ae 
Enctosed is: C} check or money order [ ] Master Charge — [7] Visa 


Exp. date 


CITY —_ Е = — Hm. — — 
START USING YOUR COMPUTER FOR 
FUN and PROFIT! 
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Listing 6: Listing of the APL function CIRCLE as generated by 
Softronics APL using a non-APL video terminal. APL functions 
can be printed on a standard printer through the use of 
mnemonic phrases, which begin with a $ sign. The backarrow 
appears here as an underscore. 


SDL В AR CIRCLE A;RD;ROW;COL 


[1] SLP 

[2] SLP AR CONTAINS: ROW & COL COORD, RADIUS, VALUE ADDED 
[3] SLP (EG: (6 5 4 9) CIRCLE А ADDS TO ARRAY A CIRCLE OF 
[4] SLP VALUE 9 AND RADIUS 4, WITH CENTER АТ (6,5)) 

[5] SLP 

{6] ВА 


[7] ROW AR[1]-AR[3]41 
[8] NEXTROW: ROW_ROW+1 
[9] СО AR(2]-AR[3]41 
[10] NEXTCOL:COL, COL*1 
[11] $60 ((AR(3]*2)«( ( ROW-AR[1] )*2 }+(COL-AR[ 2) )*2 )/ENDLP 
[12] B([ROW;COL].B(ROW;COL]*AR[4]) 
[13] ENDLP;$G0 (COLSLE AsS(2]*AR[3) / NEXTCOL 
(14) 550 (O,NEXTROW)[ LY ROW«AR( 1) *AR( 3] 
SDL 


Text continued from page 192: 
pressing three keys: the shift key, the down-arrow key, 
and the Z key,) 

Because Ramware APL80 has almost all the capabilities 
of Level II Disk BASIC, it has some functions and 
features that the other versions reviewed here do not; 
several examples are: single-precision or double-precision 
variables, inverse trigonometric functions, exponents, 
logarithms, and character editing within a line. Even in 
the benchmarks (see table 1), this version does fairly well 
against the other two versions when you consider the dif- 
ferences in price ($39.95 vs $350 and $500) and in pro- 
cessor speed (the TRS-80 is running at 1 MHz, while the 
other two are running the same type of Z80 processor, 
but at 4 MHz}. 

The method used to represent APL оп an unmodified 
TRS-80 is odd, but it is probably the best way that could 

Text continued on page 204 


OPERATION UNIT TIME TO PERFORM OPERATION, SECONDS 
VANGUARD 
APL/DTC 
SOFTWARE 


SOFTRONICS RAMWARE 
APL APL80 


0А +В 0.79 4.6 1.2 

0-А>8 0.48 0,42 0.091 
0--8 0.059 0.051 0.012 

Qe 29D 5.0 } 8.6 

О ФС 140. : 3.1 

0--ҒТ 100000000 NA 

0-- 750!RA 

9-- Е) м 

9—4 [1] мэр МА 

Q-—E9.*E 0.41 

0-%/с 0.25 

CIRCLE 160. * 150. 

TRANS 9.0° 1 11. 


IVER 28. 160, * 120. 


Table 1: Timing results of APL benchmark programs. For 
| details on this and tables 2 thru 4, see the "Notes on APL 
Benchmarks" text box on page 204. 
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e EVERYTHING FOR YOUR TRS-80* e ATARI* © APPLE* e РЕТ" ө 


*TRS-BO В a trademark of the Radio Shack Divition al Tandy Corp. - "ATARI H a Irademark of Atari Enc. - *Apple is a Irademark ol Apple Carp. ~ “Ре! is a trademark of Commodore 


| 
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x All orders 
« 30-Day mo 


Software 


4-Hours 
all 


BUSINESS PAC 100 
100 Ready-To-Run 
Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


58 CAP! Cap. Asset Pr. Model analysis of project 
Circle 133 on inquiry card, 


59 WACC Weighted average созі of capital 
BUSINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
1 RULES Interest Apportionment by Rule of the 785 63 FINRAT Financial ratios for a firm 
2 = al bi computation program 64 NPY Net present value of project 
ime between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year а particular date falis on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
5 ВЕЕАКЕМЧ Breakeven analysis 68 TIMETR Time senes analysis linear trend 
7 DEPRSL Sraghtine depreciation 69 TIMEMOV Time series analysis moving average trend 
8 DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Mailing list system 
10 БЕРКООВ Double declining balance depreciation 72 LETWRT Leter writing systern-links wih MAILPAC 
11 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts lisi of names 
12 CHECH2 Prints NEBS checks along with daily register 74 LABEL! Shipping label maker 
14 MORTGAGE/A Mortgage атосшавоп able 76 BUSBUD DOME business bookk 
gage amoniabon ta 76 BUSBUD siness eeping system 
15 MULTMON Computes time needed for money to double. пре. etc. 77 TWECLCK Computes weeks totai hours from timeciock indo. 
16 SALVAGE Determanes salvage value of an investment 78 ACCTPAY In memory accounts payable system-storage permitted 
17 REVARIN Rate of retium on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of retum on investment with constant inflows BO INVENT? In memory inventory control system 
19 EFFECT Effective interest rate af a loan 81 TELDIR Computerized telephone directory 
20 FVAL Future value of an investment (compound interest) B2 TIMUSAN Tirne use analysis 
21 PVAL Present value of a future amount B3 ASSIOM Use of assignment algorithm for optimal job assign. 
22 LOANPAY Arnount of payment on a loan B4 ACCTREC In memory accounts receivable system storage ok 
23 REGWITH Equal withdrawals from investment to leave © over B5 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 PAYMET Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP % Markup analysis for items 89 DEPRSF Sinking fund depreciation 
2 rds че! Хас — program 90 UPSZONE De UPS eum iem ~} code = 
alue оға 91 ENVELOPE ypes enve inc retum ress 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes optons analysis 93 INSFILE Insurance policy file 
32 STOCVALI Expected retum on slock via discounts dividends 94 PAYROLL2 In memory payroll systern 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of а bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Tuae s alpha and beta variables — ни 98 ЅА Е ЕАЅ Sale-leaseback ns "е 
37 SHARPE! ho selection modekie. what stocks to 99 RRCONVBD Investor s rate of retum on convertable bond 
38 OPTWRITE Opuon writing computations 100 PORTVAL9 Stock market portfolio storage valuation program 
39 RTVAL Value of a right ads UP ada "P ais "UP am TAT ae "UP die "UP AV ae ЧР am, UP am ЧР am "UP аһ "UP ae "UP ums CUP 2 т ЧЕ CUP 4. ЧР LHP Um ЧР 4} ЗЫР am ЧР a Pl ЧР GP A 
Кы ер NEW 
42 VALPRINF Value of perfect information ` О CASSETTE VERSION $99.95 TOL L “Ен Е 
43 VALADINF | Yekue of addional information “ГІ DISKETTE VERSION $99.95 ER | Е 
rives function * 
45 SIMPLEX Linear programming семи by simplex method ^ D TRS-80' MODEL П VERSION $149.95 (OUTSIDE OF м v і NE 
46 TRANS Transportation method for linear ammi ығ. 
48 QUEUE?) Single server queueing (waiting line) model 4 ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 431-287 
49 СР Costvolumeprofit analysis ! Аро $5.00 OUTSIDE U.S.A, CANADA & MEXICO 8 
50 CONDPROF Conditional profit Lables М 
51 OPFTLOSS Opportunity loss tables - в | 
52 FQUOQ Fixed economic order ity model - 
ccce | СОМРИТАОКЯСВ! ноя Ж 
МАМЕ DESCRIPTIOM 4 MATHEMATICA, Арид ДАТИ, uw. U ORDER 
WSH bove but with i H 24 
Е Ресей Z d ч with м --- ч 50 N. PASCACK ROAD LINE 
55 QUEUECB Соч Бегей: waiting line analysis 4 SPRING VALLEY, NEW YORK 10977 535 
56 NCFANAL et cash-ficw analysis for simple іпуезілтегі | 4 425-1 
57 PROFIND Profitability index of a project 4 (91 ) 
ў 
4 
P 


Scalar Dyadic Operators, Softronics APL , 


ax іс 
О T o u 
= ы 4 g Am 2 g 
c e 
ut = 5 < MENT ^ = 5 = 
a = 5 E COMMENTS a < 9 x COMMENTS 
+ ADD | RESIDUE 
- SUBTRACT | — FACTORIAL Gamma function missing. 
л nly sin, cos, tan, arctan im- 
X MULTIPLY © CIRCLE ea | 
^ DIVIDE 5 LESS THAN, ЕТС. 
XPONENT тг] Dyadic version innaccurate in| _ 4, EQUAL TO, Y 
ж Бет [к] last decimal place; see text. NOT EQUAL TO 
(69 LOGARITHM AV AND, OR 
| FLOOR Ay NANDO, NOR [v] 
Г CEILING 
Nondyadic Scalar and Mixed Operators, Softronics APL 
e с 
2 2 3 5 
[e] 
T 3 5 = у : 5 
a 4 COMMENTS d o ЖЯ COMMENTS 
5 E = 5 ^ 5 2 = 5 
~ NOT 85%)  TRANSPOSE г ай transpose 
Dyadic available as defined ROTATE OR Dvadi i ti ilable for 
2 ROLL Y + ү yadic function available fo 
№ function only. Ф REVERSE iN) vectors and two-dimensional 
| matrices only available as 
i ЮТА (INDEX) ©  RorATE №] defined function. 
p RHO (RESHAPE) / COMPRESS 
| — Catenation for vectors only; no 
А RAVEL lamination. + COMPRESS m Available as / [1] only. 
ET DECODE, ENCODE м) Қ EXPAND [N] 
t$ ТАКЕ, DROP k ЕХРАНО [n] 
€ MEMBERSHIP Ф EXECUTE 
GRADE -UP Available as defined function 
Ф $ GRADE- DOWN Iv] only. Фф FORMAT [+] Converts a vector or array lo а 
Both available as defined func- character string (with embedded 
[=] PATE, SDE he] в lion only. carriage return) for printing. 
Composite Operators, Softronics APL 
n. n. 
c ш а m 
© z б 3 
H- “4 Е ч 
a Es! 
c ы = Е ш zi 
m = «t ш = 4 
а. «T > a < > 
o = «tf e = «І 
'{ REDUCTION ба ІММЕН PRODUCT 
(f ^ REDUCTION of OUTER PRODUCT 


Notes: 

“Y~ and “N” mean that a given operator is either present in all its forms or totally absent from this verion of APL. “Y*" means that the 
operator is only partially present in this version. “М” means that the operator is not present in this version but that part or all of it is avail- 
po through an APL defined function supplied with this version. Further information explaining "ҮЗ" and “N*" is given in the "Comments" 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is a 
matrix of objects that have two or more dimensions. 

Other features: standard APL commands, system functions, and system variables; line editing only of defined functions; PEEK and POKE 
functions; 8080-type port IN and OUT functions; shared variabla mechanism for interaction with disk files (sequential read and write only, in 
standard CP/M formal); mixing of APL data structures (arrays, vectors, scalars) in records of same file; user choice of standard terminal, 
APL terminal, or video board with programmable character generator; and good documentation. 

Other limitations: several much-needed operators are missing (see body of this table) and there is no random access to disk files’ char- 
acter-editing of defined functions. 


Table 2: Summary of Softronics APL features. 
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ЕМЕДІ ЕКНІН 


ee EVERYTHING FOR YOUR ТИ5-80"6ө 


MODEL Ill 


TR5—M be a trademark of Тызфу Corp. 


) GENERAL LEOOER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (Small Business Groop).....&n exianaiva business 
aystem for the serious uper.....can be used one module э! a time or as é coordinated system..... 
$100.06 per modula.... $1198.88 jor the сотре syslem.* 


) MASTER PAC 100...100 easential programa... BUSINESS.....PERSONAL FINANCE..... 
STATISTICS..... MATH.....GAMBLING.....GAMES.....inciudes 125 page manual and 5 diskettes 
$59.95 


|) BUSINESS PAC 100.....100 essential business programa.....INVENTORY CONTROL.....PAY- 
ROLL..... BOOKKEEPING SYSTEM....STOCK CALCULATIONS.....CHECKBOOK MAINTEN- 
ANCE....ACCOUNTS RECEIVAGLE.... ACCOUNTS PAYABLE ..../ncludes 125 page manual 
and five diskettes $99.95 


\) INFORMATION SYSTEM (The Bottom Shalt.. An in-mamary information system for small 
mailing lists, inventories (10. books, articles, records, program reference lilas).....Can be used 
for anything thal you would use rolodex or index card liles.....Up to ten user daline fisids..... 
Programmable printouts for rolodex cards, mailing labels, elc...... Will identify all records that 
contain a group of characters you've entered oven if ihal group is in the middie of glina.....Sorts 
data base by any feild $49.50" 


) DATA MANAGER It (The Bottom Sheif).....RANDOM ACCESS Diak based DATA MANAGE- 
MENT SYSTEM (Similiar 16 INFORMATION SYSTEM above........but RANDOM ACCESS 
STORAGE expands tha amount of storage space avallabla)..... Used to replace indax cards lor 
medium sized mail lists, inventores, personnel records, sales prospects, вс... Uses up lo four 
disk drives on line.....Up to twenty user delined fields, programmable printoul& for rolodex 
cards, elc... will identity all records thal contain a group of characters you've entered even il 
(Һа! group is in the middle of a line..... maintain up to $ changeable presorted "key" files... 
variable angth random records (the smaller Ihe record you daline, ihe more records yu сап 
store) 598.95” 


BUSINESS MAIL SYSTEM (The Bottom Shell).....Handiss large mailing lisis (up to 150,000 
name).....supports 3 or 4 ling addresses. ...files sutomalically in zip code order, alphabetical 
wilhin zip coda....Jormata for 1 to 4 across mailing labela... supports quick disk location ol 
single or muilipla names.. ..meels ali industry and роза! siandards.....numeric code fields 
included for panting selected records $125.00" 


— 
—_ 


1 ANALYSIS PAD (The Bottom Shealf)....A Columnar Calculator for linancial analysis, line пет 
budgeting, cost analysis, sales analysis and апта any financial tunclion (and many statistical 
functiona).....create mainxes of 29 к 39..... make all entries al one time either by row or column..... 
add, delete, move ог switch columns and rows... екі! any data from full screen display.....edd, 
subtract, пиру and divide one column by another and put results іп dasignsled column (ир 
to віх calcutations can бе тайа and placed in designated column).....define columns as con- 
slants....save calculations and formules on disk.....resulis can be printed in a variety of report 
formals $99.95" 


) CHECKBOOK ІІ (The Bottom Snh&il)....A complete in memory checkbook balancing and 
reconcillialión program.....tive column keyboard inpul with 5 characters for check number, 16 
for payee, 4 tor code.. numerical sor routine $49.50* 


) CHECK REGISTER ACCOUNTING SYSTEM [The Bottom Shalf).....À complete random access 
checkbook sysigm.....s&1 and define up to 60 accounts with as many income accounts as you 
choose ....complala checkbook balancing and reconciiliation.....single елігу input where 
Iransaction can be diapersed over several accounts.....enablies uze to make а 64-characier note 
on each iransaction.....print out your own check alter data antry_....prints monthly summaries ol 
each accouni wilh month and year-to-data lotals... .craste а suspense Не lo remind you ol 
coming expensas....Reporis generated included Check Ragister (for any month), notes to 
Check Register, Income/Expense Distribution Report, Stalemani of Selecied Accounts, Bank 


Reconcile Statement, Suspense Fila and Full Account Distribution Statement $74.95" 
} LIBRARY 100 (Tha Bottom 5һаН).....200 Programs on в broad range ol topics... Financa..... 
Education... ..Graphica.... Home... Gamgs.... CASSETTE VERSION $49.50 
DISK VERSION $74.95 


1 ADVENTURE {by Scoti Adame)....A serias of games [for ages 10-99}.....wander through an- 
chanted worlds seeking treasures... 1. Adventureland.....2. Pirate's Adventure.....3. Mission 
impossibie Advaniurs.....4. Voodoo Caalle.....5. Tha Count....6. Strange Odyssay.....7. Mystery 
Fun House.....6. Pyramid of Doom.....8. Ghost Town... ( f and #2 recommended for the movis 
tdvantura)..... Esch adventure $14.95 {оп cassetta)......Cisketie versions sold in groupa of three 
at $38.95 per Ihrea programs (81 - #3, #4 - НЕ, #7 - ІН), 


|} HORSE SELECTOR tl (Dr. Hal Davix).....New simplified version of Ihe original Horse Selector 
(tor flate)..... Tha lirat Horse Selection System to actually calculaie the estimated offs for each 
horns....easy to loliow rules.....uses 4 factors [speed reling, track variant, diatance of the 
prasant race, distance of the last rece).....calculaied eslimated odds.....FREE DUTCHING 
TABLES allows betting on 2 or more horses with а guaranived profit $50.00 


|) MON-3 and MON-4 (Hows Sottware).....Powertul ulility programa enabling you to interact 
directly with your TAS-80 in MACHINE LANGUAGE.....The monitor comes with compels 
40-page insiruciion manual making it usaful for both the beginner and advanced programmer. ... 
simple commands make il easy to uge... functions include DISPLAY, DISASSEMBLE, MOVE 
and COMPARE, SEARCH, MODIFY, RELOCATE, PRINT, READ and WRITE, UNLOAD. SAVE 
and READ, INPUT and OUTPUT, SEND end RECEIVE... MON-3 $39.95 (for canpatte)..... 
MON-4 $49.95 (Юг disk). 


* “Ty orders processed within 24-Hours 
0-Day money back picranies on all TRSDOS Software 
T Add $2.00 for shipping in UPS Areas 
* Add $4.00 for C.O.D. ar NON-UPS Areas 
* Add $5.00 outside U.S.A., Canada & Mexico 
* We will match any bonafide advertised price 


in any of the Major Computer Magazines 


(14) SMART TERMINAL (Howe Software).....enables your TRS-80 to be used as a remote terminal 
to в time sharing computer syatem $68.05 


(15) FAST BORT (Howe Software).....a series o! machine-language subroutines to sort date Irom 
BASIC programs... deta may de alphabetic (string) or numgric.....aagily interfaced with your 
BASIC programs (no machine language knowledge ів necessary) $2.06 


(18) MAILING LIST (Howe Soltwars).....maintains mailing lists of over 1000 names.....commands 
віс adding. changing, deleting, and finding names. Sorting із dona in machine language 
subroutine.....labels printed in t, 2 ог 3 columns $89.95 


(17) HOME SUDGET (Howe Softwars).....combines Ihe maintenance of your checkbook with 
&nalysia of your income, expenses and monthly bills. Handies data including bilis, income, 
deposits, checks and debits to your checking sccount, and cash expenses. Computes check- 
book balance, liat of unpaid bills, monthly and year-(o-daie aummaries of income and expenses 
showing income tax deductions.....All output printed on video diaplay or tine printar,....comes 
with complete instruclions manual шем" 


(18) SMALL BUSINESS ACCOUNTING (Howe Software).....Based on the DOME BOOKKEEPING 
SYSTEM.....keepa track of all incoma, expenditures and payroll for а small business of up to 10 
етрісувез. ....іпсоте and expenditures can be enlered on a daily, weekly or monthly beals..... 
compules monthly and year to date totals ... manual contains complete instruciions for custom- 
ization Cassette version $28.95... Diskette version $40.04 


(19) REMODEL-PROLOAD (Aacet Computes).....Renumber program linas..... move atatements from 
one part of a program to another $34.95 


(20) GSF (Racet Computes)..... Lightning fast in-mamory machina language sod utitity thal can be 
made pari of your BASIC progams wilhoul any machine language knowledge. ...includes 
several other utilities to speed up your BASIC programa.....no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 


(21) DOSORT (Racet Computes).....includes GSF (abova)..... extends the іп memory sort 10 sorts 
on mulliple disk drives 345.00” 


(22) COPSYS (Racet Compules).....allows the user to make copies of machines language cassettes 
without any knowledge o! machine language $20.00 


(23) COMRPOC (Васе! Computes}....4n ашо load program for disk users.....allows the user to 
Insert а diskelte into their MOD-III and have the compuler take over all loading.....load а 
machine language program, BASIC, RUN a certain program all without pressing a single button 
doni aiiows your computer to perform 10, 20, 30 or more functions without pressing в single 
button $30.00" 


(24) INFINE BASIC (Васе! Computes)... adds a variaty of machina languaga subroutines to your 
BASIC programs (whhoul any machine language knowledge)... fast sorts... matrix operations 
"er compress and uncompress data.....and more $60.00 


(25) INFINITE BUSINESS (Расе Computes)....an add on package to INFINITE BASIC ...adds a 
vari&ty of routines important lo tha businessman (increase accuracy ої calculalions and mora) 


$30.00 
(28) DMS (Racet Computes).....lightning fast machina language sort.....sorts up to 4 disk drives ol 
information $90.00° 


(27) BLINK (Rscet Compules).....allows you to RUM new programs without losing the variables 
stored in your previous program.....line many programs together without losing important 
variables $30.00* 


(28) КҒ8-60 (Racet Compulas).....now you can use (SAM [Index Sequential Access ЕНез) on your 
MOD-LII. ...using ISAM in your BASIC programs allows instant eccess of your items in your 
date баа... изе with mail programa.....imvantory programa.....etc. $100.00" 


(29) MAIL LIST (R&col Computos).....aH routines are Іп machine language allowing for quick 
access $75.00 
* FOR DISK ONLY Circle 134 on inquiry card. 


‘COMPUT RONICS: 


50 М. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


NEW TOLL-FREE 
ORDER LINE 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


HOUR 


E244 24 ORDER „эм 


LINE 
(914) 425-1535 


Scalar Dyadic Operators, Ramware APL&80O 


5 © o 
o 
vi о о ч а o 
Е - 2 3 G s 2 d 
o MMENT 
B š 2 5 5 i T Fee 
+ ADD | ^ RESIDUE 
- SUBTRACT | FACTORIAL Gamma function missing. 
rboli rboli 
< muim О сн сми 
+ DIVIDE 55 LESS THAN, ETC. 
Жж  EXPONENT [N] = (ӨТ EQUAL TO 
Assumes nonzero values are 
(B LOGARITHM AV АМО, ОВ equivalent to 1 or true (non- 
Standard). 
L ^ FLOOR AX МАМО, NOR 
Г CEILING 
Nondyadic Scalar and Mixed Operators, Ramware APL80 
5 5 
o t» 
< е n o < = 2 e 
® рч i 
ul = = 2 ш = = a COMMENTS 
а. < o > COMMENTS а <q о - Q 
о = = a о = = e 
5 NOT Y TRANSPOSE ЕЛ БЛ Monadic transpose is nonstan- 
S ul dard tar 3-dimensional or larger 
3 ROTATE OR arrays; dyadic "diagonal" 
ROLL Фф REVERSE transpose missing. 
i IOTA LINDEX) © ROTATE N) [N-] Available as ¢ [1] only. 
p НО (RESHAPE) | | coweRESS 
Catenation for arrays, vectors, 
; RAVEL along last coordinate only; no COMP ; 
lamination. Е OMPRESS IN] Available as / [1] only. 
LT  DECODE,ENCODE Right argument of encode EXPAND 
limited to scalars only. \ 
t$ таке, DROP k ЕХРАМО К:] Available as X [1]. 
€ MEMBERSHIP È — EXECUTE [N] 
Фф ёар Осин i $ cnw Sets field width and number ol 
decimal places for future output. | 
MATRIX DIVIDE 
1  orinverse (00 №) 
Composite Operators, Ramware APLBO 
fu 1% 
ш ы 
О а 5 = 
= = 
< « «t < 
or ш ы c ш = 
à a < COMMENTS Ü z ч 
o = «T о = ч 
i] REDUCTION f.g INNER PRODUCT 
tf REDUCTION [M] ^ Available as М1] of OUTER PRODUCT 


Notes: 

"Y" and “N” mean that a given Те is either present in all its forms or totally absent from this version of APL. “Y*" means thal the 
operator is only partially present in this version. "N*'' means that the operator is not present in this version but that part or all of it is avail- 
а through an APL defined function supplied with this version. Further information explaining "Y*' and “Ме is given in the "Comments" 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is an 
matrix сі objects that have two or more dimensions. 

Other features: five tutorial programs on APL included in package; standard APL commands, automatic execution of latent expression; 
tracing of function execution; choice of single (6-digit) or double (15-digit) precision in output; real-time clock, line and character editing of 
defined functions; print formatting and system control variables(APL I-bar functions); positioning of screen output (equivalent to PRINT @ 
in BASIC), use of periods and dashes in variable names; PEEK, POKE, and CALL functions; random or sequentia! access ol file records; up- 
dating of file records; and mixing of APL data structures (ie: arrays, vectors, scalars) in records of same disk file. 

Other limitations: only one assignment operator per line; maximum of thirty-two functions per workspace and 255 lines per defined 
Галеба araye тая to sixty-Ihrea dimensions; uses one-letter substitutions for APL operators (but these substitutions are differentiated 

rom normal text). 


Table 3: Summary of Ramware APL8O features. 
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The Hard 
Facts About 
Software 


THREADED INTERPRETIVE LANGUAGES 
by Ronald Loeliger 


Threaded languages (such as FORTH) are compact, giving the speed of assembly language 
with the programming ease of BASIC. They combine features found in no other pro- 
gramming languages. This book develops an interactive, extensible language with specific 
routines for the Zilog Z80 microprocessor. With che core interpreter, assembler, and 
data type defining words covered in the text, it is possible to design and implement 
programs for almost any application and equivalent routines for different processors. 


a 


, Threaded in Cirpretive 


Languages 


272 pages к 
hardcover 


illustrated ISBN 0-07-038360-Х 


BASIC SCIENTIFIC SUBROUTINES, VOLUME | 
ab by Fred Ruckdeschel 


9 . ж м к 
Designed for the engineer, scientist, experimenter, and student, this book presents a 
С pre complete scientific subroutine package in BASIC. Volume | covers plotting, complex 
ate tet variables, vector and matrix operation, randorn number generation, and series approx- 


imations. This volume features routines written in both standard Microsoft and North 
Star BASIC, extensive appendices, and subroutine cross-references. 


2 VOLUME! 
ж 336 pages 
hardcover ISBN 0-07-054201-5 
illustrated Circle 135 on inquiry card. 
ILE S ша оп на ни ша ғи ыш шш ын ын PB ша ан шш на ғи п EFIE ENIM 
BEYOND GAMES: System's Software I 
For Your 6502 Personal Computer Д | Toll Free # 1-800-258-5420 


Фф by Kenneth Skier 


Please remit in U.S. funds or draw on a U.S. Bank 
At last, a complete programming guidebook 
for owners of personal computers utilizing 

the 6502 microprocessor. A self-contained 

course in structures programming and top- 

down design, this book presents a powerful 
set of tools for building an excended 
monitor, disassembler, hexadecimal dump, 
routine, and text editor programs. Pro- & 
grams are thoroughly explained, with clear 
instructions for modifications. 


ISBN 0-07-057B60-5 


Please send 
copies of Threaded Interpretive 
Languages 18.85 
copies of Basic Scientific Subroutines 
Volume | 19.85 
copies of Beyond Games 14.95 


Name Title Company 


Street Cily State/Province Code 


440 pages Ш O Check enclosed in the amount of $ 
softcover Ш O Bi Visa О Bill Master Charge 
illustrated || Card No. 
|| Exp. Data s 
Circle 135 on inquiry card. Add 75€ per book to cover 
: postage and handling. БЕТЕ 70 Main Street 
0 ВАХ Peterborough, New Hampshire 03458 


Scalar Dyadic Operators, Vanguard APL 


te a 
g - 4 о 
< a 9 < T < 2 
ш Е © < ы i Z а COMMENTS 
С = = à 5 = = 5 
+ ADD | RESIDUE 
- SUBTRACT | FACTORIAL D Gamma available as a defined 
unction. 
x MULTIPLY у] [У CIRCLE v! К. Hyperbolic, inverse ./B? — 1, 
О ВРЕТ not defined. 
+ DIVIDE 55 LESS THAN, ETC. 
А EQUAL TO, 
Ж ЕХРОМЕМТ =# oT EQUAL To 
6% LOGARITHM ЛМ AND, OR 
| FLOOR Ay NAND, NOR 
Г сешмв 
Nondyadic Scalar and Mixed Operators, Vanguard APL 
1.4 x 
E о P o 
É y 2 8 JM 2 3 
u x а 4 ы = = d 
n. ч с > COMMENTS с. = о > COMMENTS 
о = = e o z = a 
"i NOT 8)  TRANSPOSE [н] Monadic transpose for arrays 
available as defined function 
? ROLL Y) У ROTATE OR 1 (д only. 
Ф REVERSE Both forms work for vectors 
i IOTA LINDEX) only; for all arrays, available as 
Ub) 0 © ROTATE M №] defined functions only, 
р RHO(RESHAPE) | |] COMPRESS 
Catenation for arrays, vectors, 
, RAVEL ү] (J along all coordinates; lamination ' 
E available as defined function. f COMPRESS [+] Available as / [1] only. 
ШТ X OECODE, ENCODE Right argument of encode 
limited to scalars only. \ EXPAND 
TAKE, DROP 
H ш \ _ EXPAND [N+] Available as X [1] only. 
€ MEMBERSHIP а 
| EXECUTE 
GRADE -UP Lefl argument is print width and 
T $ GRADE - DOWN [т] $ FORMAT number of decimal places, right 
[=] MATRIX DIVIDE һ.) №) Both available as defined func- argument is vector or array to 
OR INVERSE tion onfy. be formatted. 
Composite Operators, Vanguard APL 
n. n 
a = = u 
e a o a 
< a < < 
= ы 2 = ш г 
P а 4 COMMENTS ü д E 
e =< “I o zx ч 
i] — REDUCTION f.g — INNER PRODUCT 
($ REDUCTION [М] Available as f / [1] only. 51 OUTER PRODUCT 


Notes: 

У" and "М" mean thal a given operator is either present in all its forms or totally absent from this version of APL. ''Y*'' means that the 
operator is only partially present in this version. "N*" means that the operator is not present in this version but that part or all of it is avail- 
S through ап APL defined tunction supplied with this version. Further information explaining “Y*" and “N*"' is given in the "Comments" 
column. 

А scalar is an object (number or character) with no dimension. А vector is a string of objects that have one dimension. An array is а 
matrix of objects that have two or more dimensions. 

Other features: standard APL commands, system functions, and system variables; line editing only of defined functions; shared variable 
mechanism for interaction with disk files (sequential and random access), mixing of APL data structures (arrays, vectors, scalars) in 
records of same disk file; the ability to share with any 280 МО port. 

Other limitations: only way to use this software with a non-APL terminal or video board uses one-letter substitutions of a standard ASCII 
character for APL operators (plus these substitutions are not differentiated from normal text); documentation is adequate but terse; no 
character editing of delined functions. 


Table 4: Summary of Vanguard APL/DTC software features. 
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“WITH THE UCSD p-SYSTEM; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH? 


m" 


Um 


о 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 


Gircle 136 on inquiry card. 


HARRY BLAKESLEE, President, Denver Software 


ur business is bigger and 
better than ever. 
A lot of the credit for that 


oes to the UCSD p-System software 
rom SofTech Microsystems. It's 
given us ten times the market we 
used to have. | 

We can write a single, 
sophisticated applications program 
with the UCSD p-System — like our 
financial management package— and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Ány program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

қ And with the ws 
p-5ystem,you can use the language 
of your choice — UCSD Pascal™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from "A" to "Z^ 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 


SO PEH 


я SUBSIDIARY OF SOFTECH 


| For the software that's going places. 


9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
TWX: 910-335-1594 
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Notes on APL Benchmarks 


The following information specifies the tests that 
are run on all versions of APL that are examined at 
BYTE magazine. Defined function SETUP, shown in 
listing 1, creates the APL variables that will be used in 
the tests shown in table 1. A and B are 10 by 10 
matrices used in tests like A+B to perform an opera- 
tion 100 times with one statement. C is a ten-element 
vector giving the values from x to 10x. D isa 10 by 10 
matrix of trigonometric values. E is a ten-element vec- 
tor of the values from 1 to 10 (used to test the outer 
product operator). F is a vector used to convert sec- 
onds to years, days, hours, minutes, and seconds in 
the test F T 100000000, using the encode (т) operator. 
RA and RB are 100-element vectors made from the 
elements of matrices A and B. Finally, M3D is a three- 
dimensional array used to test rotation around a non- 
default axis. 

The function TIME in listing 2 was used in timing 
the performance of a function. Statements 20 thru 60 
are performed N times, with the (exp) in each line 
replaced by the function being tested (for example, 
Q—A -- B). Statement 80 displays the total number of 
times the function has been performed, while state- 
ment 90 requests the number of seconds used in the 
test (timed by a stopwatch) and displays the time used 
to perform the function once. Each function is per- 


Notes: 

€ All of the above tests are performed on either 10 by 
IO matrices or 100-element vectors; in addition, the 
tests were carried out to minimize the amount of time 
outside the operation being timed. 

€ [n some cases, a version of APL could not operate 
on a given size matrix. An asterisk denotes an 
estimated entry made by adjusting the time an opera- 
tion took for a smaller matrix. 

€ CIRCLE, TRANS, and IVER (shown in listings 3 
thru 5) are APL defined functions used to compare the 
versions of APL in a working environment. 

ӘЛДІ! numbers here are given to 2 significant digits. 
© [n the cases where a version of APL gives the user an 
APL defined function (a short program written in 
APL) to use when the operation is not in the machine- 
code version of APL, the defined function is used in 
the above timing tests. For example, none of the above 


Text continued from page 196: 

be devised. APL operators that normally do not appear 
on the keyboard have a 1-character substitution. For ex- 
ample, the character % replaces the APL division 
operator +, and parentheses () replace the square 
brackets [] used in APL to denote subscripts, Other 
characters are represented by a shifted keyboard letter; 
for example, shift-q is used for the APL character 0 (a 
quad), and shift-i is used for the APL iota operator ‹. On 
the TRS-80 video screen, these characters are displayed 
as their uppercase alphabetic equivalents (because an un- 
modified TRS-80 has no lowercase letters) with a little 
graphic dot just below and to the left of the uppercase let- 
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formed five times within TIME to maximize the time 
spent executing the function when compared to the 
time spent executing statement 10 and repeatedly 
executing line 70 N times. In addition, the TIME func- 
tion was performed with increasing values of N until 
the unit time agreed to three significant places. The 
timing values in table 1 are rounded to two significant 
places. 

Three short APL functions, CIRCLE, TRANS, and 
IVER, are used as benchmarks to grade the perfor- 
mance of an APL implementation in less abstract 
terms. (See listings 3, 4, and 5.) CIRCLE takes a 
numeric matrix and adds a set value to all matrix 
elements in an imaginary circle with a given center and 
radius. (This function was used to set up a "picture" 
matrix of geometric shapes in a pattern-recognition 
algorithm.) The TRANS function transforms a matrix 
of numbers into a matrix of symbols, with the in- 
dividual symbols used to reflect the value of the cor- 
responding numeric matrix entry. The IVER function 
was presented by Dr Kenneth Iverson in the article 
"Understanding APL" (August 1977 BYTE, page 36). 
When given a right argument of seven or larger, it 
returns a vector containing all the prime numbers up 
to and including that number. (For example, IVER 11 
returns the vector 2 3 5 7 11.) 


versions of APL incorporate matrix divide in their ver- 
sions, but Softronics and Vanguard supply an APL 
defined function to do the same operation. 

e МА means the function is not available in a given 
version of APL. 

® The Ramware APL80 was run on an unmodified 
Radio Shack TRS-80 Model I with one disk drive and 
48 К bytes of memory. The TRS-80 runs at 1 MHz; all 
timing figures should be halved for users running 
modified TRS-80s at 2 MHz. 

© The Softronics APL was run оп а Cromemco Z2D 
with 56 K bytes of memory, running at 4 MHz. 

@ The Vanguard APL/DTC software was run on an 
APL/DTC computer with 80 K bytes of memory, run- 
ning at 4 MHz. Users buying the Vanguard APL/V80 
software should expect slightly decreased performance 
varying with the amount of memory in the system. 


ter. This, plus one space on the left of the single letter 
substitution, makes this system more readable. (See 
photo 1 for the APL80 equivalent of the CIRCLE function 
of listing 3a). 

Many other Level II-related features make Ramware 
APL80 a usable product and certainly the best buy 
dollar-For-dollar. Several other features that must be 
mentioned are sequential and random access of APL disk 
files and access to the real-time clock; other features are 
listed in table 3. 


Vanguard APL/DTC Computer and Software 
Two of the "At a Glance" boxes describe the last ver- 


O5». 
d (617) 451-2640 
74 


P "wa Ste-Julie. Québec Canada JOL 250 


4 (514) 649-6185 
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FOUR TIMES | | 
THE DYTE 


The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 


Now you can have compatibility with IBM, 
INTEL, CP/M*, Z80 Softcard*, UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 


INCREASED STORAGE 


* Increase online storage to 2 Mega bytes 

* Double your maximum accounts and file size 
* Add hi a d hard disk backup 
е Control up to 4 Shugart SA800/SA850 drives 


IMPROVED COMPATIBILITY 

* Operate APPLE DOS 3.1/3.2/3.3, mini disks 
* Preserve existing software investment 

* Interchange data with other computers 
SIMPLIFIED OPERATION 


* Reduce disk handling and I/O slot usage 
* Gain automatic single/double density operation 
* Change to double sided drives with one switch 


Available at your Apple dealer. Callor write today!! 


SORRENTO VALLEY ASSOCIATES 
У$УА» 11722 SORRENTO VALLEY ROAD 

SAN DIEGO, CA 92121 

(714) 452-0101 


* CP/M trademark of Digital Research, Inc. 
£80 Softcard trademark of Microsoft, Inc. 


Сігсів 138 on inquiry card. 
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Photo 1: The APL function CIRCLE as presented by Ramware 
АРІ.60. In this version of APL for the TRS-80 Model |, nonstan- 
dard APL characters are replaced by either a 1-character 
substitution or by a single letter marked by a graphics dot below 
and to the left of the letter. 


Photo 2: The Vanguard Systems Corporation APL/DTC. The 
system includes: the APL/DTC (desk-top) computer, on the 
left; its associated APL terminal, on the right; and, on top of the 
computer, documentation and two floppy disks of soft- 
ware—customized CP/M and Vanguard APL. 


sion of APL, which was reviewed as a computer/soft- 
ware combination called APL/DTC. The computer and 
software have been optimized for each other, creating a 
version of APL that is slightly more powerful than its 
stand-alone software counterpart, APL/V80. 

The APL/DTC system, which carries a label of the 
same name (see photo 2), is actually a Vector Graphics 
microcomputer with modifications made at Vanguard 
Systems Corp. (One modification results in the computer 
holding 80 K bytes of memory.) Its associated terminal, 
which displays all APL characters (as shown in photo 3) 
has an APL keyboard and is a Vector Graphics “Mindless 
Terminal" (a keyboard and video display that connects to 
a memory-mapped video board inside the computer 
proper). Its associated video board has a PROM (pro- 
grammable read-only memory device) that generates the 
APL character set, The APL/DTC computer runs CP/M 
as customized by Lifeboat Associates and Vanguard. The 


Start learning and computing for only $129.95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8” floppy disk drives, hard disks and multi- terminal I/O. 


THE NEW EXPLORER/85 SYSTEM 


Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95! 
(Also available wired & tested. $1709.95) 


=] — (ог only $129.95 you can own the starting 
level of Explorer/85. a computer that's expandable into 
full business/development capabilities — a computer 
Іа! can be га beginner system, ап ОЕМ controller. 
or an !BM-formatied 8" disk small business system. 
From the firal day you own Explorer/85, you begin 
compuling on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex 
plorer/85 features the advanced Intel 8065 cpu. which 
is 100% compatible with the older 8080A. It offers on- 
board S-100 bus expansion. Microsoft BASIC in ROM. 


nal 256 hytes located in the 8155A). The slatic RAM 
m s located anywheré from Я to EFFF in 4k 


LEVEL "E" SPECIFICATIONS 

Level "E" adds sockets for ak of EPROM 10 use the 

popular Intel 2716 or the ТІ 2516. И includes all sockets, 

power supply regulator. heal sink, filtering and decou- 
ling components. Sockets may also be used for 2k x 8 

RAM IC's (allowing for up lo 12k of onboard RAM). 

DISK DRIVE SPECIFICATIONS 

е 8'CONTROLDATA CORP е Datacapecity: 401 016 bytes 


plus instant conversion to mass storage disk memory f i 

with жер кәделер д B" disks. All for onl \ 5 D. mes қырлы 
наада Palm terque ме ЫНЫ dente ыт" dk sytem for kaas han the pri of omni (how with ll С m int 
our remarkable prices below for these and other, ac- Netronics Explorer/85 computer and new terminal). System features DISK CONTROLLER/ I/O BOARD 
cessories). With а Hex Keypad/display front panel, floppy drive from Control! Data Corp. world's largest maker of SPECIFICATIONS 


Level "A" can be programmed with no need for a ter-  'emory storage systems (not a hobby hrand!} ғ Contvolaupto fours" dnves. е 2718 PROM socket induded 
. " : "3 


minal, ideal for a controller. OEM. or a real low-cost ® 1771A LSI (SD) floppy disk for use in custom 
start. controller, applications. 
у "А" * Onboard data separator e Onboard crystal controlled. 
Leve so (IBM compatible) е Onboard VO baud rate 
complete operating ә 25erial I/O ports rs to 9800 baud 


> syslem, perfect for 
beginners, hobhyists, 
> industrial controller 
030. $129.95 


е Autaboal to disk system е ble-sided PC board 
Level "A" when system reset [glass epoxy.) 
ME ы. DISK DRIVE CABINET/POWER SUPPLY 
и - ' сє ivi - 
KoypadiDisplay. ay ме -—- 


nem ri 


ж. single step with register display al each break point... ORDER A COORDINATED 
LEVEL "A" SPECIFICATIONS gu to execution address. Level "A" in this version 
Explorer/85's Level “А” system features the advanced makes a perfect controller for industrial applications. EXPLORER/85 APPLICATIONS 
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/ and is programmed using the Netronics Hex Keypad/ PAK! 


Display. It is low cost. perfect for beginners. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-cefined and 16 
usor-defin - Six digit calculator-type display. 
that displays full address doe data as well as register 
and status information 


operaung system, and an advanced 8155 RAM ИО... 
ail on a single motherboard with roam for RAM/ROM/ 
PROM/EPROM and S-100 expansion. plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 


Beginner's Pak (Save $26.09!) — Buy Level "A" (Ter- 
mina! Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199.85), now al 
SPECIAL PRICE: $168.85 plus post. & insur. 

Experimenter's Pak П (Save $53.40!) — Buy Level 


solder mask. • МО: Provisions for 25-pin (DB25) con- 
nector for termina! serial ИО. which can also support a 
paper tape reader . . . cassette tape recorder input and 


LEVEL "B" SPECIFICATIONS 
Level "B" provides the 5.100 signals plus buffers/ 


“А” (Hex Keypad/Displa ти) with Нех 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP-15-amp Power 


outpul . , , cassette tape control output .,. LED output 
indicator on SOD (serial output) line . . . printer inler- 
face (less drivers)... total of four 8&-bit plus one 6-bit 
110 ports. » Crysial Frequency: 6.144 MHz. » Control 
Switches: Reset and user (RST 7.5) interrupt . . . addi- 
Чопа! provisions Гог RST 5.5, 6.5 and interrupts 
onboard. • Counter; Timer: rammable, 14-bit bi- 
пагу. * Syslem RAM: 256 bytes located at F800, ideal 
for smaller systems and for use as an isolated stack 
area in ex = systems .. RAM expandable to AK 
via S-100 or 4k on motherboard. 

System Monitor (Terminal Version; 2k bytes of 
deluxe system monitor ROM located at РАЯ. leaving 
Б (rec for user RAM/ROM. Features include tape 
load with labeling ... examine/change contents of 
memory... insert dala... warm start. , , examine and 
change all registers . . . single step with register display 
at each break point, a debugging/training teature . . . go 
to execution address ,.. move blocks of memory from в 
one location to another . . . fill blocks of memory with a - 
constant... display blocks of memory .. . automatic 
baud rate selection to 9600 baud ... variable display 
line length contro} (1-255 characters/line) ... . 
nelized 1/O monitor routine with B-bit parallel output 
for high-speed printer . . . serial console in and console 
out channel so thal monitor can communicate with 1/0 


ports. 
System Monitor (Hex Keypad/Display Version}: 


drivers lo support up to six S-100 bus boards, and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard Bk EPROM expansion selectable in 8k blocks 
. . › address and data bus drivers for onboard expansion 
... Wall stale generator (jumper selectable). 10 allow the 
use of slower memories . . . lwo separale 5 val! regula- 


tors. 

LEVEL "C" SPECIFICATIONS 

Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you 10 pg up lo six S-100 cards 
directly into the айелді. uh cage and card аге 
neatly contained inside Explorer's deluxe sleel 
cabinet. Level "C" includes a sheet metal superstruc- 
jure. a 5-card. gold plated 5-100 extension PC board 
that plugs into the motherboard. Just add required 
number of 5-100 connectors, 


Supply (regular price $279.35) all at SPECIAL 
PRICE: $218.95 plus post. А insur. 
Special Microsoft BASIC Pak (Save $163.00) — In- 
cludes Level "A" (Terminal Version), Level "B". 
Level "D" {4k RAM). Level "E", ak Microsoft in 
ROM. Inte! 8085 User Manual, Level "A" Monitor 
Source Listing. and АР-15-атр Power Supply: (regu. 
lar price $439.70), now yours а! SPECIAL PRICE: 
5328.86 plus post. А insur. 
ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 
Special 8” Disk Edition Explorer/85 (Save over $104!) 
— Includes disk-version Level "A". Level "B", two 
S-100 connectors and brackets. disk controller, 64k 
RAM. АР-1 5-amp power supply, Explorer/BS deluxe 
steel cabinet, cabinet fan, 8" SD/DD disk drive from 
famous CONTROL DATA CORP (not a hobby 
brandt). drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
Ехріюгог/85 everything but termina! and printers [see coupon for 
Wilh Leve! "C" 2-11, нерді price $1630.30. all yours іп kit at 
Card Садо. SPECIAL PRICE; $1499.95 plus post. & insur. Wired 
and tested, only $1789. 95, 


Special! Complete Business Software Pak (Save 
$625.00!) — Includes CP/M 2.0. Місповоћ IC. 


LEVEL "D" SPECIFICATIONS 


Tape load with labeling . tape dump with labeling Level "D" provides 4k of RAM. power supply regula- General Ledger. Accounts Receivable. Accounts 
. examine/change contents of memory . . . insert data tion. filtering decoupling components and sockets to Payable. Payroll Package: ed price $1325). yours 
.. warm start... examine and change ali registers . . . expand your Ехріогег/85 memory to 4k (plus the origi- now at SPECIAL PRICE: 95 


Please send the items checked below: С AP-1 Power Supply КИ +8V @Sampsiindeluxester|cabinet С Disk Controller Board With VO Ports . . . $198.85 plus $2 posi 
С Explorer/B3 Level "A" dl (Termina! Verzin) . 8129.95 plus $30.95 plus $2 pos! & insur. A insur 


$1 ром А insur О Cold Plated S- 100 Connectors... 64.85 cach. pisted O Special: Complete Business Software Pak (sor. ahın) 
О Ex 195 Level “A” kdt (Hex Keypad/Display Version}... (О RF Modulator КИ (allows vou to nse your TV setas à monitor) postpaid 

$129.85 plus $3 pos! & insur . S805 pest қ SOLD SEPARATELY 
О Bk Microsoft А Сол сазе tape, $84.85 postpaud CJ lak RAM idt (5-100 hoard expands К). 8089.95 plis 52 O CPM 1.4... S100 postpaid. 
О 8k Microsoft BASIC in ROM МІ (requires Levels В, D" and post & insur. О СРМ 20 8130 posipad 

E) 8809S plus $2 posl. & insur С 32k RAM Kil... $299.95 plus $2 post. А insur O Мстолой BASH . $323 posipacd. 

C Leve “B” (5-100) kil .. 540.05 plus 52 post А insur. С 48k RAM КИ... $300.95 plus $2 post. А insur O Intel 8005 cpu User Menas) . 57 50 | 
C) Level "C" (8-100 Geard expander} ки .. 838.83 plus $2 post О ВАК RAM kii . $499.95 plus $2 post. & insur O Level "A" Monitor Source Lisling. .. 523 postpaxt. 

& insur. O Mik RAM Expansion kdi (to expand any of the abcwe in 16k 
C) Level “O” (4k RAM) idi $60.95 plus 52 pus! а insur. blocks up o 63k) . 600.05 plus $2 pos! К insur wach. 


O Level "E" (EPROM ROM) kil... 5.93 plus S% ph 
О Deluxe Steel Cabinet for Ехрісгег/В%., $49.95 plus $3 рим. 


O tatei cpu Lisers' Manual... 87. Sb posipi 
О 12" Video Monitor (10M Hz handwidth) |... $128.95 plun 55 
pst & insur. 


To Order From Connecticut Dr For Technical 
Assistance, call (203) 354-4975 


Сое USA. Credit Card Buyers Gutside Connection 
& CALL TOLL FREE: 800-243-7428 № 
& insur 
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О Fan For Саат. 815.00 plus 5150 pest. & insur С Begianer’s Pak (sre above) $189.95 plus $4 post. & insur. 
Com Terminal kil: Ма a full 128 О Experimenier's Fak (ser above} 8210.09 plus $8 ром, & Tota! Enclosed (Conn res. add sales lax) $ 
character set. uA! case full cursor control, 75 ohm video ШАТ Paid By. МГ 
output. convertible to Баш! output; seleclahle baud raie. Ci Special Microsoft BASIC Puk Wihom Terminal (serabove) .. О Personal Check O Cashier's Check/Muney Order 
RS232-C ог 20 ma. ІЙ). 32 or 64 character hy 16 line formats. 6329.85 plus $7 post. А insur O VISA С] Master Charge (Bank №. — — — — ) 
and can be used with еиһгега CRT monitor ora TV «34 (if you О Same as above. plus ASCI Keyboard Terminal With Cobinet, Acc. No. Exp. Date 
have ап RF modulator]. — HROS plos $3.00 pusi: & insur Get Free RF Modulator (se above) 9400.05 plus $10 post. Signature 
C Deluxe Steel. Cabinet fer ASCH keyboand/ierminal . & insur 


cla} 8” Disk Edition Explorer/AS (see above) .. 61408.05 Prnt 
plus $28 pest, & insat. Name 
O Wired & Tested . $2790.05 plus $26 post. А insur. Adress 
C1 Extra B" COC Floppy Drives 00.93 plus $12 posi: & insur. Cily 
O Cabinet & Power Supply For Orive , $88.95 plus 61 post. & Satie Zip 


$19.05 plus $2 50 post. & insur 
C) New! Terminal Monitor: (Sec photo) Same features as alive 
except 127 monitor with bry board and terminal is in deluxe 
angle cabinet. kit $300.85 plus $7 post. & insur 
Г] Hazeltüne terminals: Que prices loo lew lo quor — CALL US 


Сз ш terminais/printers: Our prices too low In quete. пак NETRONICS Research & Development Ltd. & Development Ltd 
CALL О Drive Cable Set-up For Two Drives . . . 825 pius $1.50 pust. А p . 
Zi Bex Keyped/Display КІ... $98.93 plus $2 post. & insur. пиг ы " Ы М 333 Litchfield Road, New Milford, CT 06776 
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Photo 3: Listing of the APL function CIRCLE on the APL/DTC 
terminal screen and, below, a listing of special APL characters as 
they appear on the APL/DTC terminal. The last row is com- 
posed of characters that are created using an overstrike. 


price tag of $7995 is rather steep for an APL machine, but 
a large body of CP/M software, including other com- 
puter languages, is available for the machine, somewhat 
mitigating the expense. 

The language itself, called APL/V80 and available for 
$500 in a variety of formats, is the undisputed winner in 
every category except cost and documentation, The fact 
that it is more expensive is reasonable; after all, it does 
offer a faster APL that implements more operators. 
However, its weakness in the documentation, though 
slight, is disturbing. 


POCKET ASCII 
№; TERMINAL 


ue е А Унт Here's $395 worth of convenience for anyone 
ШЕ working with digital systems. Carry it 

ь anywhere in a pocket, valise or toolkit to enter 

and retrieve data. run diagnostics, change 

constants, test cata links, etc. 
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Look ai its facilities: 


© Transmits 128 
ASCII codes 
Ge Can display lasi 30 
characters received 
Displays tull 
64-character ASCII 
sel on clear 16- 
segment LEDs 
@25-line R5232/c 
compatible interface 
i Single 5V supply 
required at 400mA 
typical 
ӨТІП or 300 baud 
transmission selectable 


M @Parily codes, stop bits | 


settable to your standard 
@Obeys bell, cursor and 
data formal control codes 
Phone or write us for more details now: 


GR ELECTRONICS, 
Er 1640 Filth Street, 
= Santa Monica, СА 90401. q' 
ins? Telephone: (213) 395-4774. 
«' Telex: 65-2337 (BT Smedley SNM). © 
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Because its documentation is not of the same caliber as 
the rest of the package, the software must stand on its 
own merits. (Fortunately, it does.) The documentation is 
terse, sometimes cryptic. Much of the language is defined 
in charts that give only the name of the operation being 
performed, Only one or two examples are given for each 
operator, far too few to be able to generalize. Comparing 
the Vanguard documentation to the Softronics documen- 
tation (which takes up to a half page to describe an 
operator and includes examples), І can summarize by 
saying that the Softronics documentation is much more 
"friendly" and much more useful as both a tutorial and a 
reference. 

On the positive side, APL/V80 includes information 
on customizing the software and on building and using 
auxiliary processors (software) that allow the language to 
interface to custom external devices through 280 І/О 
ports. In addition, Vanguard provides a set of APL 
defined functions (in both printed and disk file form) that 
implements almost all of the functions not in its APL. 
Data files can be accessed either sequentially or randomly 
through a mechanism called shared variables; this 
method is used by the IBM 5100 computer and other 
computers to provide an APL-like mechanism for inter- 
acting with disk files. 

Vanguard has solved the problem of using its APL/V80 
on an unmodified ASCII computer. According to Dr 
John Howland of Vanguard Systems Corporation, a 
defined function is included in the APL/V80 package 
that, when executed, allows the user to edit and list APL 
functions using mnemonic substitutes of any length for 
the APL characters that are not on a regular ASCII 
keyboard. Although I have not seen this system at work, 
it sounds like a viable solution. 

Several notes are in order in relation to tables 1 and 4. 
The information in these tables is based on the APL soft- 
ware supplied with the APL/DTC computer, not the 
APL/V80 software. Again, according to Dr Howland, 
the APL/V80 software should run at the same speed as 
the software running on the APL/DTC computer (assum- 
ing that the Z80 board of the host computer runs at 4 
MHz, the system clock frequency of the APL/DTC). This 
means that the timing figures of table 1 are valid for the 
APL/V80. In addition, the software features in table 4 
listed as available on the APL/DTC, are also in the 
APL/V80 software, with the exception of the inner prod- 
uct function (available as a defined function in 
APL/V80). The APL/DTC allows an APL workspace of 
34 K bytes, while the APL/V80 software allows a work- 
space of about 27 K bytes when running on a 64 K-byte 
CP/M system. The additional memory space used by the 
APL/DTC software is devoted to the implementation of 
hardware-related features (such as access to the real-time 
clock and a machine-related security function). 


Conclusions 

Versions of APL are available to fit every budget. The 
Ramware APL80 is a usable version of APL for the 
TRS-80, and it is quite a bargain at $39.95. Softronics 
APL, although it does have some serious limitations, is in 
a medium price range at $350. Vanguard APL/VB80, at 
$500, is the fullest and fastest APL. Your needs and the 
amount of money you can spend will determine which 
version is best for уои. ш 
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onComputing is the new McGraw- 
Hill quarterly that tells what's ahead — 
without talking over your head — in the 
[980's with personal computers. 
onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

С Personal computers in the home. 

O Classrooms. 

О They bring computer music. 

О Electronic mail. 

О Robots. 

О They manage your personalized 

investment. 

O The list goes on and on in onCompating. 

If you're a beginner with personal 
computers, get the most understood 
magazine on computers, onComptting. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast- 
growing personal computer market. 
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Get onto onComputing. Call 800-258-5485. 
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- =the memory thet took | 
4 18 months to hatch! 4 


18 months ago, we designed RAM 17 around a brand new 16K static RAM from Hitachi that not only had 
the reliability and speed of static memory, but also consumed less power than dynamics. 

Unfortunately, pricing on this VLSI chip back then was such that we didn't feel RAM 17 would meet our 
tough standards for cost-effectiveness. In the past few months, however, volume production has lowered chip 
prices to where RAM 17 now represents an exceptional value in S-100 memory. 

Features include a stunningly low 250 mA typical power consumption, guaranteed operation (no wait 
states) at 6 MHz with CPU Z and 10 MHz with CPU 8085/8088, full compliance with all IEEE 696/S-100 
specifications (including 24 bit addressing and standard board size), four optional 2K windows to accommodate 
memory mapped disk controllers, pinout compatibility with 2716 EPROM (allows RAM/ROM mix on a single 
board),plus all the other features that make CompuPro memory the first choice of system designers world-wide. 


U $1595 CSC [2 year limited warranty}, $1395 A/T (1 year limited warranty), $1095 Unkit. 


These features may appear to be those of a dream memory of the future. . . 
but CompuPro is delivering RAM 17 now at finer computer stores near you. 


X ( ompuPro" ` „. GOUE ^ 
ELECTRONICS MITA 


OAKLAND AIRPORT, CA 94614 (415) 562-0636 


CompuPro computers don't JUST work: 
they WORK, and WORK, and WORK, and WORK, and 


И there's anything more important than throughput, it's reliability: that's why CompuPro System Components are 1 nstakingly 
engineered not just to work, but to keep on working. Say goodbye to unexplained system hardware glitches - CompuPro products 
conform to all IEEE 696/S-100 specifications, thereby ensuring well integrated (and predictable) system performance. Also, shoulda 
system malfunction ever occur, the bus oriented nature of S-100 machines allows you to simply pull out the bad board and plug In a 
replacement. . .and when you depend оп a computer, you know what it means to minimize down time. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are backed with one of the best 
warranties in the business (1 year limited warranty on all products, 2 year limited warranty with exchange program for products 
qualified under the Certified System Component program). 

Sure, computers can be great intelligent toys; but for scientific, industrial, and commercial applications, toys aren't good 


enough. You need a computer that works, works right, and "n on — you need CompuPro system components. 


NEW! DISK 1: THE ULTIMATE 
A/T $495, csc $595 DISK CONTROLLER. 


Finally, a disk controller worthy of the CompuPro name. This 
state of the art design uses properly implemented DMA with 
artibration, meaning that Disk 1 can co-exist - without any 
conflict whatsoever - on the same bus as other DMA devices. And 
because Disk 1 has 24 bit DMA addressing (not memory mapped), 
you have access to a full 16 megabyte memory map. 

What about speed? Disk 1 transfers data independently of CPU 
speed, allowing operation with 6 MHz ZB0s** . Versatility? Disk 1 
handles up to four 8" or 5.25" floppy disk drives (including 96 
track high density minifloppies), single or double sided, single or 
double density (soft sector). Convenience? Disk 1 includes BIOS 
for CP/ M-80% . as well as on-board boot for automatic startup 
and on-board serial port for system initialization startup. 
Compatibility? Disk 1 is compatible with MP/M®* , OASIS, 
CP/M-80, and CP/M-86. Reliability? Uses industry-standard, 
third generation controller chips and the same design excellence 
that is а part of every CompuPro product. 

We weren't going to put out another me-too disk controller... 
and we didn't. The CompuPro Disk Controller is here. 


SYSTEM SUPPORT 1 
MULTIFUNCTION BOARD 


$295 Unkit, $395 A/T, $495 CSC 

This multi-purpose S-100 board provides sockets for 4K of extended 
address EPROM or RAM (2716 pinout) with one battery backup socket; 
battery backup month /day/year/time crystal clock with BCD outputs; 
optional math processor (8511 or 9512); full RS-232 serial port; three 16 
bit interval limers (cascade or use independently); two interrupt 
controllers service 15 levels of interrupts; power fail indicator; and 
comprehensive owner's manual with numerous software examples. 
Conforms fully to all IEEE 686/S-100 standards. (Add $195 to the above 
prices for the optional 9512 math processor.) 


SOFTWARE 


8088/8086 MONITOR-DEBUGGER: Supplied on single sided, single 
density soft-sector 8" disk. CP/M** compatible. Great development 
tool; mnemonics used in debug conform as closely as possible 1o 
current CP/M*?* DDT mnemonics. $35. 


PASCAL/M* FROM SORCIM: PASCAL -easy to learn, easy to 
apply - can give a microcomputer with CP/M** more power than many 
minis. We supply a totally standard Wirth PASCAL/M* 8" disketie 
and comprehensive manual. Specify 2-80" or 8080/8085 version. $175. 


Most CompuPro products are available in Unkit form, Assembled/Tested, or 
Qualified under Ihe high-rellability Certilied System Component {CSC} program (200 
hour burn-in, more). Note: Unkils ara not intended for novices, as de-bugging may 
be required due to problems such as ІС infant mortality. Factory service is available 
lor Unkits at a Па! service charge. 


COMPUTER ENCLOSURE 2 


Introductory price: $795 (specily reck mount or desk top version) 

Includes fused, constant voltage power supply { + BV at 25 Amps, 
+16У at up to 6 Amps); 20 slot shielded/active terminated 
molherboard; and deluxe enclosure with dual AC outlets on rear, 
heavy-duty line filter, circuit breaker, quiet venlilation fan, and reset 
switch. Rack mount version Includes slides for easy pull-out from rack 
(rame. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but 
less power supply and mortherboard. $289 desktop, $329 rack mount. 


PRICE BREAKTHROUGH ON 16K 
MEMORY EXPANSION -8 RAMS/$29 | 


These top quality, low power, high speed (200 ns) 16K dynamic 
RAMs expand memory in TRS-80* +, -Il, and -Ш computers (color 
model too) as well as machines made by Apple, Exidy, Heath HBS, 
newer PETs, etc. Backed by 1 year limited warranty. Add $3 for two dip 
shunts plus TRS-80* conversion instructions. Limited quantity. 


S-100 MEMORIES FROM THE 
MEMORY LEADER 


CompuPro memories feature fully static design to eliminate dynamic 
timing problems, full conformance іо all IEEE 696/S-100 specifice- 
tions, high speed operation (4/5 MHz Unkit, 10 MHz A/T and CSC), low 
power consumption, extensive bypassing, and careful thermal design. 


A/T CSC 
8K RAM 2A. $189 $239 
16K RAM 14 (extended addressing) $349 $429 
16K RAM 20-16 

(extended addressing and bank select) $399 $479 
24K RAM 20-24 

(extended addressing and bank select) $539 $829 
32K RAM 20-32 

(extended addressing and bank select) $699 $799 


NEW! 64K STATIC RAM 17. Amazingly low power in a 64K 
fully static RAM board: less than 500 mA maximum, 250 mA 
typical! It's fast, 100; runs with 6 MHz Z-80** CPUs, or 10 MHz 
8080-family CPUs (8085, 8088, etc.) Uses IEEE extended 
addressing protocol, and may optionally turn off 2K windows 
trom EOOO to FFFF in order to accommodate North Star or 
Morrow disk controllers (the CompuPro disk controller can use 
lhe full 64K since it employs properly implemented OMA 
techniques). $1095 Unkit, $1395 A/T, $1595 CSC. 


TERMS: Prices shown do not include dealer instaliation and support aervicaa. Cai res add tax. 
Aligw at leas: 8% shipping; excess relunded. Orders under $15 add $2 handling. VISA® and 
Mastercard + orders ($25 min) cali our 24 hour ordar desk ai (415) 562-0638. Include stresi 
addross ісе UPS dolivery. Prices aro subject to change without notice. 


FREE CATALOG: Want more information? Then send for our free catalog. For fast 
151 class delivery, add 41 cenis in slampa; foreign orders add $2 (refundable with 
order). 


"ЕСА CORNER. t e er lam Wademark cf 2100; TRE-O і а tage A le pte 
PASCAL/M Із а wademark of Samim; CP/M ard ЫР/М are registered trademarks of Digital Финис. 


COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES 


WORLD-WIDE. . 


Circle 140 on inquiry сага. 


ompuPro 


OAKLAND AIRPORT, CA 94614 


.CALL (415) 562-0636 FOR THE STORE NEAREST YOU. 


_ (60590 


ELECTRONICS 
(415) 562-0636 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


Son Enters Word-Pro- 
cessing Arena: The Sony 
Corporation is a real in- 
novator. First, it decided to 
enter the word-processing 
market. Then it introduced a 
new concept in word pro- 
cessing that's surely a win- 
ner. Called the Typecorder, 
it consists of a small key- 
board? microcassette unit 
[about the size of two issues 
of BYTE. ...GW] that has a 
microcomputer and 1-line 
LCD display; it costs $1400. 
Small enough to fit into your 
briefcase, it permits you to 
create text, edit it, and store 
it on tape. The tape can be 
run off on a companion 
printer, available for $800, 
or through a word-processor 
system due later this year. 
You can transmit the text 
over telephone lines via an 
optional acoustic-coupler 
modem, or you can process 
the text through a non-Sony 
system. Typecorder lets you 
mix audio and digital infor- 
mation on cassette, 5о you 
might devise some interest- 
ing computer-assisted sof- 
Ware. 

| have no doubt that 
Sony's concept, features, 
and low price will be popu- 
lar and will lead to applica- 
tions beyond word process- 
ing. 


А Close Look At The 
IBM Dispinywriter: ІВМ is 
now delivering its new low- 
cost Displaywriter word-pro- 
cessing system; it's only 
$1000 more than the Radio 
Shack TRS-BO Model 11, and 
it’s really a general-purpose 
microcomputer that uses the 
intel 8088 microprocessor. 
ІВМ rents word-process- 
ing software for $50 per 
month, which sounds rather 
steep; however, consider the 
TRS-80 owner who uses 
WordStar. WordStar costs 
$500, plus another $150 for 
the CP/M operating system. 
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Further, MicroPro interna- 
tional issues WordStar up- 


dates about four times a | 


year at $25 to $40 apiece. 
Hence, WordStar can cost a 
user about $850 for the first 
year of operation. 

My point is that the price 
difference between a word- 
processing system using an 
IBM (or Wang, Lanier, etc) 
and a Radio Shack system is 


really not that great. Add to | 


this IBM's terrific service 
and its promises of extended 
l/O, communications, and 
applications packages for 
the Displaywriter, and yov'll 
see that IBM is competing 
aggressively in the micro- 
computer marketplace. 


M РИ 


Prices Dropping: Word- 
processing-system prices are 
dropping. Following on the 
heels of IBM’s new low-cost 
word-processing system, 
Wang Laboratories has intro- 
duced a new stand-alone 
system for $7500, with dis- 
counts offered on multiple 
units. Lanier Business Sys- 
tems is expected to intro- 
duce an inexpensive system. 
A B Dick is planning a $7500 
system that includes soft- 
ware (the others do not), and 
is drawing up plans for a 
local-network system that 
shares a printer, which will 
further reduce costs. 


 -——— Hobbylsts 
Gather For Huge Flea 
Market: On Saturday and 
Sunday, April 25th and 26th, 
several thousand computer 
hobbyists will flock to Tren- 
ton State College, Trenton, 
New Jersey, for the Trenton 
Computer Festival, the 
world's largest personal-com- 
puter-equipment flea market. 
This annual outdoor event is 
now in its sixth year. A 
multitude of swap and seller 
tables covering more than 5 


acres of real estate feature 
everything from complete 
computer systems to tiny 
electronic parts. There will 
be speakers, user-group 
meetings, an indoor exhibi- 
tion area, and a banquet on 
Saturday night. 

The Festival is sponsored 
by the Amateur Computer 
Group of New Jersey, the 
Philadelphia Area Computer 
Society, and the Trenton 
State Computer Saciety. The 
funds raised help support 
these nonprofit organizations 
and their activities. For infor- 
mation, call (609) 771-2487, 
or write to TCF-81, Trenton 
State College, Trenton NJ 
08625. 


Ceo: Cards With in- 
telligence? The Battelle 
Memorial Institute is study- 
ing the feasibility of a credit 
card with a built-in micro- 
processor. Such a card has 
already been developed in 
Europe and will soon be 
tested. It is expected that in- 
telligent credit cards will 
provide added security with- 
out requiring large computer 
networks. 


H ome-information 
Market Takes Shape: 
Several tests are underway 
to determine the best way to 
capture the lucrative home- 
information market. In the 
meantime, there's a battle 
brewing for control of the 
market, and the major con- 
testants are the telephone 
companies, principally 
AT&T (American Telephone 
and Telegraph) and the 
cable-television companies. 

By 1983, AT&T is expected 
to launch its home-informa- 
tion systems. A user will 
probably have to buy a spe- 
cial video-display terminal, 
about $250, plus pay a 
monthly service fee in the $4 
to $8 range. 


The cable-television com- 
panies plan to provide the 
same two-way services. 
Companies such as Westing- 
house, General Electric, and 
American Express are 
snatching up cable-tele- 
vision outfits. Several cable- 
television home-information 
systems are already in opera- 
tion. However, the real bat- 
tle is at least two years away 
when AT&T actually enters 
the market. 


The Terminal You 
May Have Been Waiting 
For: Hewlett-Packard has 
introduced а super-intelli- 
gent terminal, called the 
Model 26264. It displays 119 
lines with 160 characters per 
line; moreover, the display 
can be divided into four win- 
dows. There are two inde- 
pendent I/O ports, so that 
you can simultaneously 
communicate through sepa- 
rate windows with two dif- 
ferent computers. There are 
user-programmable keys, 
and the bell has fifteen 
pitches, sixteen intensities, 
and two volumes—which 
means that you can play 
decent-sounding music on it. 


M. And DEC 
Join Forces: Microsoft's 
first software product was a 
4 K-byte BASIC interpreter, 
which used keywords similar 
to DEC’s (Digital Equipment 
Corporation’s) BASIC-Plus. It 
launched Microsoft an the 
road to success with expand- 
ed BASICs and other lan- 
guage packages. DEC has 
now adopted Micrasoft 
BASIC for its GIGI (general 
imaging generator and inter- 
preter) color-graphics sys- 
tem. Microsoft's BASIC is 
contained in ROM (геад- 
only memory) in a micropro- 
cessor-based unit. GIGI is 
used with the PDP-11 and 
VAX-11 systems. 


Whether the job is building a home 
or a world MILESTONE helps 


With today's concerns about increasing costs 
and declining productivity it is true more than ever 
that any project worth doing deserves careful planning. 
Whether your're planning a construction project or 
the opening of a new retail store, you must carefully 
schedulue your manpower, dollars and time in order 
to maximize productivity. 

MILESTONE is a critical-path-network-analysis 
program. It runs on a desktop microcomputer, is 
inexpensive and simple enough for anyone to use. 

MILESTONE's design is a product of many years 
of experience in the "real world’ of small-project 
management. іп such an enivornment the primary 
purpose of planning is to help the project leader clar- 
ify the task at hand and to help him communicate his 
ideas to his subordinates and superiors. For these two 
reasons the designers of MILESTONE stressed it's 
interactivity and comprehensive reporting. 

Most of the design effort was put into eliminating 
unnecessary or redundant operator input and to 
checking all entries for validity. By organizing the 
project data for you, you can interactively modify 
your project plan leaving MILESTONE to perform 
the tedious calculations and to display the results. 

Internally, MILESTONE treats your project as 
a series of activities. Each activity has a name, dura- 
tion, capitol cost, mix of manpower, and an asso- 
ciated list of other activities that must be completed 
first. The list of associated activities (or prerequisites) 
provides a thread that MILESTONE uses to link all 
the jobs together into an overall project schedule. 
Every time you add a new activity or make a change 
to an existing one, the entire schedule is recomputed 
and the results are immediately redisplayed on the 
screen. 
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For MILESTONE a project is simply any task 
made up of steps that must be performed in sequence. 
After dividing a project into it's composite steps, 
MILESTONE can help you plan, schedule and control 
the project. 

Specifically here are some of the things you can 
do, 

е Find out which activities are time critical and 
can't be delayed 

ә Discover which activities have slack time and can 
be delayed without delaying the entire project 

* Prepare a detailed cost estimate based upon à 
summation of each activity's individual equip- 
ment and manpower expenses 

ә Change an activity and instantly see the impact 
on the overall project schedule 

ә Investigate tradeoffs between manpower, dollars, 
and time 

e Keep track of your project's progress by period- 
ically updating the schedule to reflect changes in 
the plan and completed activities 


MILESTONE requires 54K RAM and CP/M, Apple 
Pascal, or UCSD Pascal. CP/M versions need no sup- 
port language. All Apple || versions require 24 x 80 
video card. Formats: 8” single denisty IBM soft- 
sectored, NorthStar DD, Micropolis Mod ІІ, Super- 
brain 3.0, Apple ІІ. Price is $295. Manual alone - $30. 
Add $7.00 for shipping. 


SOF IWATE 
SOFTWARE = 

DIGITAL MARKETING 
DIGITAL MARKETING 


2670 CHERRY LANE 
WALNUT CREEK • CALIFORNIA 94596 • (415) 938-2890 


MILESTONE trademark Organic Software CP/M tradamark 
Digital Research Apple Pascal Trademark Apple Computer 
UCSD Pesca) trademark Regents University California 
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ЮО agnostic Disk 
Troubleshoots Your 
Disk Drive: Dysan Corpora- 
tion will introduce a floppy 
disk that checks disk-drive 
operation. It contains soft- 
ware and geometric patterns 
that test radial positioning, 
linearity, hysteresis, eccen- 
tricity, index timing, skew, 
relative head positioning, 
azimuth, drive rpm (геуо- 
lutions per minute), head 
load, access time, and head/ 
media compliance. The first 
model to be introduced will 
be a $40 IBM 3740-compati- 
ble 8-inch disk. 


МУ... rocessor Dic- 


tlonary Introduced: 
IBM's new Displaywriter 
word-processor system fea- 
tures an optional dictionary- 
software package that 
checks the spelling of up to 
70,000 words. Similar pack- 
ages will soon be available 
for other systems. The first is 
Microspell, to be distributed 
by Lifeboat Associates. It 
checks the spelling of any 
ASCll-text file stored on disk 
under CP/M. Thus, the pro- 
gram can be used with files 
created by WordStar, Word- 
Master, Magic Wand, and 
other word-processing pack- 
ages. 


m Status Report: 
Many critics want you to be- 
lieve that IBM's dominance 
in the data-processing mar- 
ket is eroding rapidly. Don't 
believe it, because more 
than a third of the $60 
billion 1980 computer mar- 
ket was IBM's. In all in- 
dustry, IBM's $23 billion in 
sales ranked eighth, and its 
$3 billion in total profits was 
third. By contrast, the sec- 
ond largest computer maker, 
Burroughs, had $2.83 billion 
sales and $305.5 million in 
profits. 

IBM is not always the 
technological leader. 
Rather, it has used market- 
ing clout to establish domi- 
nance in any market it 
enters. For example, IBM 
sells 70% of the large main- 
frame computers in the USA, 

However, during the last 
few years, DEC (Digital 
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Equipment Corporation), 
Data General, Wang Labora- 
tories, and Amdahl have 
grabbed an increasing share 
of the computer market. 
Several Japanese com- 
panies, such as Fujitsu, 
Hitachi, and NEC (Nippon 
Electric Company), are also 
moving in on IBM's territory. 
On the horizon, IBM faces 
strong competition from 
AT&T, Xerox, and Exxon, as 
they move into local and 
interoffice data-communica- 
tion network markets. 

These factors have had a 
serious impact on the value 
of IBM’s stock. In the 1960 s, 
it sold for as much as 66 
times earnings; it now sells 
for 15 to 20 times earnings. 

IBM's strategy for the 
1980s is based on a coming 
generation of mainframes 
that will set new levels in 
price versus performance 
and emphasize telecom- 
munication networks. In ad- 
dition, IBM has opened 
retail stores and is entering 
several new markets via 
joint ventures, such as a 
videodisk project and 
satellite communications. 
However, it is likely that 
these projects will be a 
minor part in the whole IBM 
strategy for the 80s. Al- 
though ІВМ will become 
more involved in data net- 
working, its focus will con- 
tinue to be large central 
data-processing operations. 


М... 8-Inch Win- 
chester Has 136 Mega- 
bytes: Ontrax Corporation 
has unveiled the largest 
capacity 8-inch Winchester- 
type disk drive to date. It 
stores 136 megabytes on five 
platters using sixteen read/ 
write heads. With a control- 
ler, the drive sells for $5000 
in quantity, That's 0,004 
cents per byte, compared to 
about 0.2 cents per byte for 
a typical single-density 
floppy-disk drive. 


Random News Bits: 
Computerland, High Tech- 
nology, and The Computer 
Store plan to stock at least 
one Japanese-made personal 
computer. Japanese sup- 


pliers currently being con- 
sidered are NEC, Casio, 
Canon, Sharp, and Pana- 
sonic. ..Tandy Corporation 
and the Professional Farmers 
of America (PFA) have intro- 
duced Instant Update, a 
data-base service that uses 
TRS-80 videotext terminals 
(actually TRS-80 Model 11). 
Via telephone connections, 
the service provides infor- 
mation affecting commodity 
prices and crop yields and 
gives access to Washington 
Watch News. Commaodity 
prices are updated every 10 
minutes. The service costs 
$95 per month. ...бопу has 
introduced a 3%-inch micro- 
floppy-disk drive. (Editor's 
note: See this month's 
editorial.) К is currently be- 
ing marketed to OEMs and 
systems houses; its capacity 
is reputed to be over 800 K 
bytes (unformatted) per disk. 
..Twa teenagers have been 
charged with masterminding 
a scheme that shut down 
DePaul University’s comput- 
er during enrollment week. 
The shutdown cost DePaul 
$22,252 in computer time, 
repairs, and manpower. The 
teenagers said they did it to 
disprove the school’s claim 
that it couldn’t be done. 
. Intel Corporation an- 
nounced its figures on net in- 
come and revenues for the 
year that ended December 
31, 1980. Net income was 
$96.7 million, up 24% from 
the previous year, and 
revenues were $855 million, 
up 29% from 1979. Most of 
the growth occurred in the 
first half of the year.... 


Random Rumors: |n- 
formed sources say that Tan- 
dy will lower the price of its 
Videotext terminal to com- 
pete with AT&T's projected 
home-information terminal. 
..Apple Computer is devel- 
oping a new microcomputer 
using the 16-bit Motorola 
68000 microprocessor. ...At 
least one software-develop- 
ment house has leaked that 
it is seriously negotiating 
with Apple on a disk oper- 
ating system for a machine 
called the Apple IV. ...Look 
for a lower-priced version of 
Hewlett-Packard's HP-85 


desk-top computer—maybe 
less than $2000—to be call- 
ed the HP-83. И lacks some 
of the HP-B5's features, but 
it has a plug-in disk-drive op- 
tion. ...Exxon's Kylex division 
is developing а 40-row by 
B0-character LCD  (liquid- 
crystal display) for 
computer-display terminals. 
..Sony might be developing 
a personal-computer system 
for this year's market. Sony 
may include an interface for 
its new Typecorder word- 
processor terminal. ...Digital 
Equipment Corporation 15 
developing a new line of per- 
sonal-computer products 
with extensive software sup- 
port, including an operating 
system based on RT-11 with 
VAX-compatible BASIC.... 


— For The 8086 
Announced: The software 
picture for 8086-based 16-bit 
microcomputer systems 
keeps improving. Seattle 
Computer Products has an- 
nounced an 8086 version of 
Microsoft BASIC. Now 
Microsoft has COBOL-86, 
which runs under the 
CP/M-B6 operating system. 

The projected execution 
time of these packages is 
three times as fast as the 
8080/Z80 versions. As a re- 
sult of the 80865 multitask- 
ing capabilities, the pack- 
ages will be better suited for 
multiple-user systems than 
the 8-bit versions. 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include а 
stamped, self-addressed 
envelope. 


Sol Libes 
POB 1992 
Mountainside NJ 07092 


ALL THESE FEATURES... 
IN THIS SMALL SPACE... 


AT THIS LOW PRICE! 
Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to Р 


operate . .. modular maintenance . . . 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer . . . plus 
unsurpassed reliability...plus 12-month warranty on all PC boards. 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80™ microprocessor-based 
system to our Z8000™ microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 574 microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 


QUASAR DATAS QDP-100 | 
COMPUTER SYSTEM. 


18" wide 
167%” deep 
11" high 


Complete systems available 


“7-80 and Z- 8000 
аге trademarks of Zilog Corporation 


— wi 
<= 


Phone: 216/526-0838 / 526-0839 
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SuperSofts | €— 
Gallery of CP/M Masterworks 


face oo ll 

* SUPER-M-LIST: A complete, вазу to use mailing hst program 3 
M package. Allows for two names, two addresses, city, state, гір and M 

a three digit code lield lor added flexibilily. Supar-M-Lisl can sort 

оп any Held and produce mailing labels direct то printer or disk lila 

for later printing ог use by olher programs. Super-M-Lis! |s the 

perfect companion to TFS. Handias 1981 Zip Codes! 

Requires: 48K CP/M 

Supplied with complala usar manual: $75.00 manual alone: $10.00 


‘TINY PASCAL Il: Wea still call it ‘Tiny’ but it's bigger and better Ihan avar! This із 
the famous Chung-Y uen ‘Tiny’ Pascal with mora features added. Fealures include. 
а recursive procedures/iunctions ® integer arihnmenc % CASE 

a FOR (loop) e sequential disk ИО * 1 dimensional arrays 
• IF...THEN...ELSE * WHILE • PEAK А POKE 

“ READ & WRITE е REPEAT..UNTIL * more 

‘Tiny’ Pascal is last. Programs execute up to ten times faster thao similar BASIC 
programs. SOURCE TOO! Wa still distribute source, in ‘Tiny’ Pascal, on each 
discelle gold. You can evan recompile Ihe compiler, add features ог pusl gan in- 
sight into compiler construction. 

Requires: 36K CPM. Supplied wilh сотр usar manual and source on discelte: 
$85.00. Manual alone: $10.00 


TFS-Text Formatting System: An extremely powerlul formatter. 
More Ihan 50 commands. Supports all major fealures including: 
* tefl å right margin justification s user defined macros 
* dynamic insertion from disk file = undarlining and backspace 
Т TFS lials you make mulliple copies of any text. For sxampia: Per. 
sonalized form ietters complete with name, address & other inser. 
tions from a disk lile, Text ia not limited to the size of RAM making 
TFS pertact for raporis or any big job. Text is entered using CP/M 
standard editor or mosl any CPM compatible editor. 
Requires: 24K CPIM 
Supplied with extensive user Manual: $85.00 manual alone: $20.00 
Source 10 TFS in 8080 assembler (can be assembled using slan- 
dard CP/M assembiar) plus user Manual: $250.00. 
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DIAGNOSTICS I: Easily the тоз! comprehensive sal of СРІМ compatible 
ayslem check-out programs ever assembled. ч) 
Tests; к 
+ Memory >» CPU(IBOBO/BOSS/200) * Terminal = Disk œ Printer 
To our knowledge the CPU tast із the first of its kind anywhere. Diagnostics 
| | can Бер you find problema before they become sarious. A good sat ol 
diagnoslic routines are a most іп any program library. Minimal re- 
quirements: 32K CP/M. Supplied wilh complele user manual: $75.00 Manual 
alone: $15.00 


STACKWORK'S FORTH: А full, extended Forlh interpratericompiler produces 

COMPACT, ROMABLE code. As fast as compiled FORTRAN, аз вазу lo use as ir 

teractive BASIC. 

SELF COMPILING: Includes every line of source code necessary to racompile 
зе. 

EXTENSIBLE: Add lunctions al will, 

280 ог 8080 ASSEMBLER included. 

Single license, OEM licensing available 

Piaase spacily CPU (үре: 280 or 8080 

Supplied with extensive usec manua! and попа: $175.00 

Documentatlon alone: $25.00 
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SSS FORTRAN: The SSS FORTRAN compiler із fast, efficient, and complete 
(full 1966 ANSI standard with extensions). The RATFOR compiler compiles into 
FORTRAN allowing the user to wile structured code while rélaining (ће 
белеінз of FORTRAN The FORTRAN supports many advanced leatures по! 
found in less complete «mplementalions, including complex аттес, 
character variables, and functions. Complete sequencial and random disk HO 
are supported. 555 FORTRAN will compile up to 600 hnes per minute! Recur 
sive Subroutines wilh stalic variables are supported ROMable " COM" Нез 
may be generated, SSS RATFOR ailows the use ol contemporary loop contrat 
and structured programming tachniques. 555 RATFOR i8 similar io FORTRAN 
"ТТ in thal it supports such things as’ 


* REPEAT...UNTIL * WHILE a [F..THEN...ELSE 
555 НАТҒОН is supplied with source code in FORTRAN and RATFOR. 
System Requirements & Prices: 

SSS FORTRAN requires a 32K CPIM system. 

555 FORTRAN with RATFOR: $325.00 

55 FORTRAMN alona: $250.00 

RATFOR alone: $100.00 

{Sold only with valid SSS FORTRAN license) 
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DIAGNOSTICS 11: inciudas al of Diagnostics і, plus: 
е Every test is “submil'-able 
* A complete Spinwriter/Dlablo/Qume test has been added 
(Serial Interface only) 
* Qutpul may be logged to disk 
* Expanded mamory test 
* Expanded terminal tesi 
е Expanded disk lest 
Diagnostics И provides Ihe nex! level in system maintenance. Р. 
Requires: 32X CPIM Е. 
Ртісе: $100.00 Manual only: $15.00 T —- 


TERM: A complete inlercommunications package lor linking your com- 
puter to other computers. Link either to other CP/M computers or to larga 
timesharing systems. TERM is comparable to other sysiems bul cosis 
less, delivers mora and source is provided on discette! With TERM you 
can send and recaive ASCII and Hex 1105 (COM 100, with included conver- 
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confidence. It is particularly useful if used every time the system is powered up. 
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An Introduction to 
Data Compression 


Harold Corbin 
11704 Ibsen Dr 
Rockville MD 20852 


Even though the cost of data storage continues to 
decrease fairly rapidly, there are still a number of situa- 
tions where it is desirable to squeeze more data into a 
physical storage device. Often the typical microcomputer 
has limited memory, small disks, or slow cassettes. With 
any of these storage limitations, data compression may 
offer a method of using the existing device to store larger 
quantities of data or to provide improved access time to 
the data. The use of data compression can also provide 
significant improvement in the transmission of data over 
communication networks since there are fewer bits to 
send in order to convey the information. 


ASCII code does not consider that 
the frequency of the characters In 
the file is not uniform. 


The basic idea in data compression is to use more effi- 
cient codes to represent the information in a file or to re- 
move redundant and unnecessary information from the 
file. With data compression in effect, the system stores or 
sends only the minimum data necessary to convey the 
original information. 

In a typical file, the individual characters are 
represented by fixed-length codes such as ASCII 
(American Standard Code for Information Interchange). 
This representation does not consider that the frequency 
of occurrence of the characters in the file is not uniform. 
In typical English text, E is the most common letter and Z 
is the least frequently used letter. Table 1 presents a fre- 
quency analysis for letters in English text. Using a code 
such as ASCII for storing or transmitting text means that 
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the same number of bits is used for the most frequently 
occurring letter as well as for the least frequently occur- 
ring letter. This method of encoding data uses more bits 
to represent the information in the file than is necessary. 
In this article, I will illustrate ways to store data more 
efficiently. 

Encoding the data in a more efficient form is called 
data compression. There are a variety of methods that 
have been used to compress data, but all of them attempt 
to reduce the redundancy of the original data. Most large 
data-processing systems provide some form of file com- 
pression, since storage costs money. Also, it is often less 
expensive to pay for the computer time to compress and 
expand the data than to pay for mass storage. The user of 
a large system usually has PACK and UNPACK com- 
mands available to allow compression and expansion of 
his files. 

Typical data-processing systems use some form of zero 
or space suppression to do their data compression. This 
method is easy to implement and not very expensive to 
run, and produces fairly good compression for many 
types of data. The efficiency of this compression method 
is dependent upon how many spaces or zeros occur in the 
file. Typically, a source file of assembly-language state- 
ments is a good candidate for data compression. Fifteen 
to twenty percent compression of an assembly-language 
source file is not uncommon. 


Data-Compression Methods 

A space-compression capability can be implemented in 
several ways. Two common ones are bit mapping and 
recurrence coding. In the bit-mapping scheme, a bit map 
exists that is long enough to match one bit of the bit map 
to each byte of data in the original file. In the map, a 0 is 
stored for each byte in the data that is a space, and a 1 is 
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stored in the map for each corresponding byte in the data 
that is not a space. This way, the data can be stored with 
all spaces removed and still be easily reconstructed by 
first examining the bit map to determine where the ex- 
panded file needs to have a space or spaces inserted as the 
next data byte. 

Recurrence coding takes a string of more than two 
repetitive characters and replaces the string with a special 
character. It is then followed by the count of how many 
occurrences of the repeated character are being com- 
pressed. A variation of this method is used in the IBM 
VM/370 Operating System with the PACK option of the 
COPYFILE command. 

If the string "ABbbbbCD" (where b is a space) were to 
be compressed using the bit-mapping technique, 5 bytes 
would be required to store the data and the bit map. The 
map would be 11000011 (1 byte) and the data would be 
"ABCD" (4 bytes). Since only 5 bytes are required to 
store the original data in compressed form instead of 8 
bytes, the data is compressed to 62.5% of its original 
length. Storing the same string using recurrence coding 
would result in a compressed string of "AB*ACD", where 
"*4" replaces the four spaces. In this case, the data is 
compressed to 75% of its original length. You can see 
that the efficiency of a given method is dependent upon 
both the method itself and the characteristics of the data's 
redundancy. 

Another method of compression is known as pattern 
substitution. In this method, each occurrence of a specific 
pattern is replaced by a unique code. For example, in the 
above text, the pattern "compression is" could be 
replaced by a single 8-bit byte — say, 11111001. This 
would compress each occurrence of the 14 ASCII bytes in 
the pattern to a single byte. Obviously, if there were 
more than 256 patterns, the code pattern would have to 
be bigger than 8 bits to maintain uniqueness. 

Variations of this method could mix the ASCII code 
and the pattern code. One scheme would place a unique 
code — for example, the ASCII ESC (escape) character — 
ahead of the pattern code. When the PACK routine en- 
counters the ESC character, the next byte is replaced with 
its equivalent pattern. 

Another scheme that would permit ASCII and pattern 
codes to be mixed would tag the pattern codes by setting 
the high-order bit to 1. This would restrict the ASCII to 
128 codes and the patterns to 128 codes. 

The efficiency of the pattern-substitution compression 
methods can be very useful if the pattern is long and its 
number of recurrences is high. Some compression 
systems based upon this method have sophisticated pro- 
grams that search the data for patterns and assign codes 
to the patterns in an optimal manner. 

Some compression methods are data-value dependent. 
One of these methods is difference compression. For 
example, if succeeding records had a field with the 
following values: 


1,732,517 
1,732,217 
1,732,200 
1,732,190 


either the difference between succeeding fields or the dif- 
ference from a base value could be stored as the com- 
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pressed data, In the first case, the values 


1,732,517 
300 
17 
10 


would be stored. Obviously, if the field is of fixed length, 
nothing is gained by compression, However, if a variable 
field-length capability exists in the system, some space 
savings can be achieved with this compression method. 
Again, the amount of compression is highly dependent 
upon the data and its characteristics. 

Another compression method makes use of the 
statistical properties of the occurrence of the data to be 
compressed. [n this method, shorter codes are used for 
the more frequently occurring data elements. Longer 
codes are used for less frequently occurring data 
elements. One code used in data compression that op- 
timizes the encoding values is the Huffman code. There 


Letter Frequency (%) Letter Huttman Code 
E 13.0 F 100 
T 10.5 T 001 
A 8.1 A 1111 
O 7.9 о 1110 
М 1.1 N 1100 
n 58 R 1011 
i 6.3 | 1010 
5 8.1 S 0110 
H 52 H 0101 
D 3.8 D 11011 
L 3.4 L 01111 
F 29 F 01001 
C 27 C 01000 
M 25 M 00011 
U 24 U 00010 
G 2.0 G 00001 
Y 1.9 Ж 00000 
Е 1,9 Р 110101 
уу 1.5 W 011101 
B 1.4 B 011100 
ү 0.9 V 1101001 
K 0.4 K 110100011 
X 0.15 X 110100001 
J 0.13 J 110100000 
Q 0.11 Q 1101000101 
Z 0.07 РА 1101000100 
Table 1: Relative fre- Table 2: A Huffman code. 


Ihere are many Huffman 

codes; this is the one that 

is used in figure 2 and 

listings 1 thru 4, Note that 

| the shorter codes are used 
for frequently occurring 
letters, and that no code is 
a beginning substring of a 
longer code. 

The average number of 
digits used to represent a 
letter can be reduced 
toward the entropy limit 
Н if the Huffman tech- 
nique is used to encode 
blocks of letters rather 
than individual ones. 


quency of the alphabet in 
the English language. in 
most character codes (in- 
cluding the common 7-bit 
ASCH), every letter is | 
represented by the same 
number of bits. But one 
method of data compres- 

| sion assigns shorter codes | 
to the frequently used let- 
ters (ie: E, T, and A) and 
longer codes to seldom 
used letters (ie: Q and Z). 
A message stored in this 
kind of code should be 
significantly shorter in bits 
than the same message 
stored in ASCH, 
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are actually many Huffman codes, but they are similar in 
structure. 

Before explaining how to construct a Huffman code, I 
will describe a typical Huffman code and how it works. 
The code that is used in the two compression programs in 
this article is given in table 2. 

To compress the word "compression", the appropriate 


NOTE: CODE LENGTHS L 
ARRANGED IN 


ASCENDING OROER SET VALUE 


TO STRING 
OF ZEROS 
LENGTH L 


18 NEW 


— r e 4-2 


ADD 1 TO 
LAST CODE 


ADD 1 TO 
LAST CODE 


TACK ON 
ZEROS EQUAL 
TO THE 

DIFFERENCE 
IN CODE 

LENGTH ONTO 
RIGHT -HAND 
END OF CODE 


Figure 1: Flowchart for assignment of Huffman codes. This 
algorithm will produce a series of codes (Huffman codes) with 
the following two characteristics: the length of the code (in bits) 
is inversely proportional to the relative frequency of the symbol 
being encoded; and no code is a beginning substring of the Huff- 
man code of another symbol. Together, these properties define 
a code with a unique decoding that uses the smallest number of 
bits to encode an average message. 
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binary code is assigned to each letter, which produces the 
binary string: 


01000111000011110101101110001100110101011101100 
АА А А ДА А А А А 


С ОМ Р R ES 8 1 ОМ 


А quick count shows that 47 bits were required to en- 
code the word "compression" with Huffman coding as 
compared to the 88 bits required with ASCII code. This 
gives a compressed text that is 53.4% of its original 
length. This level of compression is not too surprising 
since it is well known that the English language is highly 
redundant. 

Of course the above example is a very short one. A 
larger piece of data should be used to find a more exact 
value of the amount of compression that can be expected 
from using Huffman coding. The actual efficiency can 
also be determined mathematically, but an explanation of 
that method is beyond the scope of this article. Using the 
program code described above with English text, approx- 
imately 4.18 bits would be required for each letter. Com- 
pared to 8-bit ASCII code, the compressed text is com- 
pressed to 52.2% of its original length. 

Earlier in this article I mentioned that Huffman codes 
are optimized based upon the probability of the occur- 
rence (ie: frequency) of the data element being encoded. 
In the program-code table (table 2), the more frequently 
occurring letters have the shorter codes, (eg: an E is coded 
with 3 bits), The number of bits, b, needed to encode а 
letter can be determined by the following formula: 


b = f(—log; p) 


where p is the probability of occurrence of the letter, and 
f(x) is the closest integer greater than or equal to x. 

From table 1, the probability of occurrence of an E in 
English text is 0.13; since —log; 0.13 — 2.94, the integer 
length is 3. If you were to continue to compute the code 
lengths from the probabilities in table 1, the lengths 
would differ from the code lengths used in the programs. 
This is because the program code lengths were deter- 
mined from text that differs slightly in frequency from the 
text used to prepare table 1. 

There are several ways the actual codes can be con- 
structed. One method is shown in figure 1. To use the 
algorithm in figure 1, the letters must be arranged by 
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Figure 2: Binary tree for a Huffman code. The Huffman code for 
a letter is defined as the sequence of binary digits encountered 
when tracing the path from the root node, *, to the letter. Thus, 
the code for С is 00001, and the code for E is 100. This is the 
code used in the programs of listings 1 thru 4. Although this 
code cannot be produced by the algorithm of figure 1, it isa 
valid Huffman code (there are many) that can be validly used to 
illustrate the structure and implementation of Huffman codes in 
general. 


ascending code length. Then the letter with the shortest 
length is assigned a code consisting of all 0s. Execution of 
the algorithm will result in the assignment of a unique 
code to each letter. 

With any set of codes that are constructed, it is impor- 
tant that no code has a shorter code as part of its begin- 
ning. For example, if E is 100, then 10010 cannot be the 
code for another letter. This is because in scanning the bit 
stream from left to right, the decoding algorithm would 
think that 10010 is E (100) followed by 10 and not the dif- 
ferent letter that was intended. 

Regardless of the method used to construct the codes, 
the full set of binary Huffrnan codes can be represented as 
a binary tree. Figure 2 shows the binary tree that is 
equivalent to the Huffman code used in the programs of 
listings 1 thru 4. (These codes were not produced by the 
algorithm of figure 1.) This code structure allows the 
code to be uniquely decoded by simply starting at the top 
of the tree and walking down the tree, taking each branch 
that corresponds to the bit value, 1 or 0, as the coded 
data stream is scanned from left to right. This is the way 
the expansion program recreates the original data. 

It is possible to combine various compression methods 
to increase the storage efficiency even more than when 
working with single letters. For example, Huffman codes 
could be assigned to patterns. Instead of working with 
the frequency of letters, you would use the frequency of 
the patterns. Thus, the pattern "code" might be 
represented by 010 and the pattern "data compression" 
might be represented by 10110. Obviously, a lot of com- 
pression could be achieved, particularly if single-letter 
and pattern methods are combined and certain patterns 
have a high frequency of occurrence. 
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sion programs have been prepared to demonstrate two 
different uses of data compression. The compression pro- 
gram, COMP1, demonstrates the basic concept. (See 
listing 1.) Characters are entered from the keyboard and 
the output of the program is a serial bit stream that could 
be sent to a cassette for storage of the compressed data. 
Such a scheme could result in reduced writing time and 
faster access to the data. The tradeoff involved is the 
usual one in many data-processing situations; namely, 
storage space saved versus computer time used to encode 
and decode the data. 


The amount of compression Is 
highly dependent upon the data 
and its characteristics. 


Since COMP1 is for demonstration purposes only, the 
program is simplified somewhat by storing the serial data 
1 bit per byte of memory. This is just a convenience that 
simplifies the expansion program, EXP1. (See listing 2.) 
If the data were actually being sent to a serial output 
port, only minor changes in the code would be required. 

The second compression program, COMP2, uses the 
same basic compression method as СОМРІ. (See listing 
3.) However, the resulting serial bit stream is broken into 
8-bit bytes for use by a parallel storage medium such as 
programmable memory, This provides maximum com- 
pression in a fixed-word-length computer. The program 
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EXP2 expands the compressed text created by COMP2. 
(See listing 4.) The description of the compression and ex- 
pansion programs emphasizes the table structure, since 
both programs use tables to facilitate changing codes. 


СОМРІ Description 

This program takes characters entered via the 
keyboard, checks for a legal character, finds the Huffman 
code corresponding to the entered character, and stores 
the bit stream sequentially in memory. Each bit is stored 
in the lowest-order bit of a byte for demonstration conve- 
nience and for interfacing with EXP1. The first two words 
of the output buffer contain a count of the number of bits 
that are stored in the remainder of the buffer. This infor- 
mation is used by EXP1 to stop the decoding process on 
the bit stream. The input need not come from the 
keyboard and could be from another buffer, simply by 
changing a few lines of code related to the input function. 

The heart of the program's operation is the table 
lookup and the shifting function. Based upon a letter's 
ASCII code, an index is computed that is then added to 
the base address of the encoding table. This table has the 
following format: two 8-bit words are required for each 
letter to be encoded; the low-order 4 bits of the first word 
in memory contain a count of the number of bits required 
to encode the letter. The remaining 12 bits, 8 in the 
second byte followed by 4 in the top half of the first byte, 
are used to store the compressed code. (Note that the 
word order in the source statement and in memory is 
reversed because of the assembler's treatment of the DW 
(Define Word) instruction. The code is stored left- 
justified in the 12-bit area. This format makes processing 
simple when the two words are loaded into the D and E 
register pair for shifting. 

With the compressing code located, it is serialized by 
shifting left according to the count in the 4-bit part of the 
table. The DAD (add register pair to H and L) instruction 
effectively shifts the DE register pair's high-order bit into 
the carry register. Às each bit is shifted out, the total bit 
count in the buffer is updated. The processing of the in- 
put stream continues until a period is detected, and con- 
trol returns to the system monitor. 

It should be noted that the only characters that are en- 
coded are the twenty-six alphabetic letters. Any other 
characters (including blanks) are ignored. In a non- 
demonstration environment, spaces, punctuation, and 
other symbols would have to be included; this would re- 
quire enlarging the lookup table to include the represen- 
tation of the new symbols. 


EXP1 Description 
The expansion program, EXP1, operates on the bit 
stream prepared by COMP1. (See listing 2.) It expects 
this data to be in the buffer defined by COMP1, with the 
bit count in the first two words and the data bit in the 
lowest bit of each byte. This program is also table-driven; 
but the table is more complex than the encoding table and 
the processing is more involved. Basically, the program 
searches a binary tree to decode the bit stream. The 
binary tree shown in figure 2 is converted to a table. The 
program then steps through the table, selecting the ap- 
propriate branch in the tree structure depending upon the 
value of each bit in the data stream. The data in the table 
Text contínued on page 246 
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Listing 1: COMP] text-compression routine. This routine takes only alphabetic text entered from the keyboard and converts it to the 


Huffman code given by the tree in figure 2. 


2500 0001 
2500 0002 
2500 0003 
2500 0004 
2500 0005 
2500 0006 
2500 0007 
2500 0010 
2500 0011 
2500 0012 
2500 31 00 00 0020 
2503 21 90 00 0021 
2505 ^? 0041 0922 
2509 21 02 41 0023 
250C 22 8С 25 0024 
250F DB 08 0040 
751] OF 0041 
2512 D^ ПЕ 25 004? 
2515 DB ПА 0045 
2517 FE 2E 0060 
2519 CA OC 00 0070 
251С CD 0D C5 0073 
251F E6 7F 0075 
252] D6 41 0080 
252^ Da OF 25 082 
2525 FE 14 0086 
2528 D2 OF 25 0086 
252В 87 0090 
252C АЕ 0100 
2570 06 00 0110 
252Ғ 21 58 25 0120 
2532 99 0130 
2521 5Е 0140 
2534 23 0150 
2535 56 0160 
2536 ?B 0170 
2537 ЕБ OF 0180 
2539 47 0185 
2534 ЕВ 0187 
253В АР 0190 
253C 29 0192 
253) 17 0200 
255E Еб Ol 0220 
2540 Е5 0225 
2541 2А 8С 25 9226 
2544 77 0228 
2545 23 0229 
2546 22 8С 25 0231 
2549 24 00 61 9232 
254С 23 0235 
254p 22 20 41 0236 
2559 El 0238 
2551 n5 0260 
2552 C2 3B 25 0270 
2555 СЗ ПЕ 25 0300 
2558 0305 
2558 0306 
2558 0307 
2558 04 FO 0310 
2554 06 70 0320 
255С 05 60 0330 
25<Е 05 DA 0340 
2560 93 80 0350 
2562 05 48 0360 
2564 n5 08 0370 
2566 04 50 0380 
2568 04 AO 0390 
256A 09 DO 0400 
256C 89 БІ 0410 
256E 05 78 0420 
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The Huffman code 15 stored 1 bit per byte. The routine is written in 8080 machine code. 


*THIS ROUTINE TAKES TEXT, (LETTERS ONLY) 

*AND COMPRESSES THEM USING HUFFMAN CODING, FOR 

XTEST PURPOSES THERE IS ONE BIT PER BYTE IN THE 

*DATA BUFFER, THE FIRST TWO BYTES IN THE DATA BUFFER 

*ARE THE BIT COUNT. ENCODED DATA IS STORED IN DBUF AS 1 BIT 
*PER BYTE FOR TEST PURPOSES. NORMALLY DATA WOULD BE PACKED 


*OR OUTPUTTED SERIALLY. 
ECHO: ЕСІ) OCSOOH ;OUTPUT DRIVER 
SP: ECU 6 
MON: EOU OCH : MONITOR RETURN 
LXI SP,0 
LXI H,^ 
SHLD DBUF ;COMPRESSED BIT COUNT 
LXI H,DBUF+2 
SHLD DADD ;NEXT BIT LOCATION 
INCH: IN 8 
RRC 
JC INCH 
IX 10 
GPI ",! ‘END OF TEXT 
JZ MON МО MORE 
CALL ECHO 
ANI 07FH CLEAR PARITY 
SUI ‘A! ‘COMPUTE INDEX 
JC INCH 
CPI 'Z'-'A'-4] 
JNC INCH 
ADD A :MULTIPLY BY 2 
MOV C,A 
MVI B,0 
LXI H,TABI. 
DAD B : INDEX 
MOV E,M «СЕТ ENCODE VALUE 
INX H 
MOV D,M 
MOV A,E “СЕТ BIT COUNT 
ANI OFH :MASK COUNT 
MOV В,А a KEEP COUNT 
XC HG 
NEXT: XRA A 
DAD H :SHIFT OUT BIT STREAM 
RAL :MSB FIRST 
ANI 1 : SETUP OUTPUT BIT 
PUSH H 
LHLD рарр 
MOV M,A *STORE BIT 
INX H 
SHLD DADD 
LHLD DBUF 
INX H ‘UPDATE BIT COUNT 
SHLD DBUF 
POP H 
BCR B sREDUCE COUNT 
JNZ NEXT 
JMP INCH 
*ENCODE TABLE FORMAT- LOW ORDER 4 BITS ARE NUMBER OF BITS 


*IN ENCODED CHARACTER. REMAINING 12 BITS ARE FOR CODE. 
*CODE IS LEFT JUSTIFIED, E.G., AN M IS 00011 

T ABL: OFOO4E :A 

7006H 
4005H 
O0DROSH :р 
8003H 
4805H 
805Ң : 
5004H 
0A004H 
ODOO9H : 
OD189H . 
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Listing 1 continued: 


2570 
2572 
2574 
2576 
2578 
257A 
257C 
257E 
2580 
2582 
2584 
2586 
2588 
2584 
258С 
258E 
4100 


0430 
0440 
0450 
0455 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0600 
0605 
0510 


D ADD : 
DBUF: 


DW 0 
ORG 4100H 
DS 1000 


L^ 


me "ud 


7 Ч e 24 <. < С РЗ mm, 


we 268 ез wh wh ak we ез 28 мо ер ава? 


EXT BIT LOCATION 


Listing 2: ЕХРІ text-expansion routine. This routine takes the output of COMPI, information expressed in a Huffman code, and 
decodes it using the binary tree of figure 2. The decoded character is displayed via a user-supplied subroutine named DISP. The 
routine is written in 8080 machine code. 


3000 
30nn 
3000 
3040 
апааа 
3000 
3000 
3000 
3000 
3000 
3000 
3003 
3006 
3009 
300C 
300D 
300Е 
30n0F 
4n1n 
013 
3014 
3017 
3014 
3019 
3018 
301Е 
301F 
3020 
3071 
202? 
3025 


an25 " 


2027 
30?9 
3074 
202В 
307Е 
302F 
303? 
3033 
3035 
3936 
3038 
1039 
303A 
303» 
303E 
3041 
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cl 
cD 
Сз 


n0 
02 
97 
00 


4B 


97 


nn 
97 


32 


An 


44 
13 
7Р 
00 


0n 


44 
OF 


00 
4] 
30 
41 


an 


30 


an 


20 


30 


C5 


3n 
3n 


0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0020 
0030 
0040 
0050 
0060 
0070 
0090 
0090 
0100 
0110 
0120 
0130 
014^ 
0150 
0140 
0170 
015n 
0190 
0200 
0205 
0210 
0220 
0230 
0240 
0250 
0270 
0280 
0290 
0294 
0296 
0297 
0298 
0299 
0305 
0310 
0320 
033 


*THIS PROGRAM ACCEPTS DATA PREPARED BY THE DATA COMPRESSION 
*(HUFFMAN CODE) PROGRAM, THE DATA BUFFER HAS THE BIT COUNT 
*IN THE FIRST TWO BYTES. THE PROGRAM RUNS UNTIL ALL BITS 
*HAVE BEEN PROCESSED, THE PROCESSING CONSISTS OF ADDING A 
*DATA BIT TO THE TABLE ENTRY POINT, GETTING AN INCREMENT 
*JHICH POINTS TO THE NEXT 0.1 PAIR AND CONTINUING UNTIL 

ЖА ТАС IS FOUND IN BIT 7. THIS SIGNIFIES THAT THE NEXT 


*TABLE ENTRY IS THE DESIRED CHARACTER, IN A N 
*DATA WOULD BE EITHER 


*VIA A SERIAL PORT. 


EXP: 
NEXT: 


OUTCH: 


LX1 SP,0 
LXI H,DBUF+2 
SHLD DADD 


LXI H,DBUF 


MOV C,M 
INX H 
MOV B,M 
PUSH B 


LXI H,XT AB 


PUSH H 


LHLD DADD 


MOV C,M 
INX H 


POP B 
PUSH B 


1. TEST MODE 


PACKED IN A BIT BYTES OR АЕКІУІКС 


:FIRST BIT 
«NEXT DATA ADDRESS 
BIT COUNT 


.DECODE TABLE 


*DATA VALUE 


-TABLE + DATA BIT 
:GET POINTER 


:TABLE-DATA BIT + POINTER 


‘REDUCE BIT COUNT 


;REMOVE TAG 


‚СЕТ DECODED CHARACTER 


Listing 2 continued on page 232 


The Text Solution for APPLE П® 
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7X12 MATRIX 
18X80 OPTIONAL 


7X9 MATRIX 
24X80 STANDARD 


BASICS 


Pascal 


Other 
Boards 


VIDEOTERM 


VIDEOTERM lists BASIC programs, bolh Intager and Applesoll, using Ihe entire 80 
columns. Without Seung keywords. Full editing capabilities are offered using the 
ESCape кеу sequences lor cursor movement, With provision for stop/slart text 
scrotling utilizing the standard Control-S entry. And simultaneous on-screen display 
о! lex! being printed. 


installation of VIDEOTERM in slot 3 provides Pascal immedisle conirol of the 
display since Pascal recognizes the board as a standard video Г terminal and 
treals i! as such. No e are needed to Pascal's MISC. INFO or GOTOXY ihes, 
atlhough customization direclions are provided. All cursor control characters are 
identical to standard Pascal delautts. 


The new Microsoft Soltcard’ 15 supported. So is the popular D. C. Hayes Micro- 
modem il* . utilizing customized PROM firmware available Нот VIDEX The power- 
іш EasyMfriter' Professional Word Processing System and other word processors 
ага now compatible with VIDEOTERM. Or use Ihe Mountain Hardware ROMWeter’ 
(or other PROM programmer) to generate your own custom character sets. Natural- 
ly. VIOEOTERM conforms to ай Apple OEM guidelines, assurance that you will have 
no conflicts with current or fulure Apple |" expansion boards. 


VIDEOTERM's on-baard asynchronous crystal clock ensures flicker-tree character display, 
Oniy the size ol Ihe Pascal Language card. VIDEOTERM utilizes CMOS and low power con: 
sumplión ICs, ensuring cool, reliable SOM On: All ICs аға fully sockeled for easy 
maintenance. Add Io thal 2K of on-board RAM, 50 or 60 H2 operalion, and provision of power 
and input connectors tor a light pen. Problems are designed oul, not in. 


The entire display may be altered lo inverse video. displaying black characters on a while 
Held PROMSs conlaining alternate character sats and graphic symbols are available tram 
Videx. А swilchplate option allows you ta use the same video monitor for either (he 
VIDEOTERM or the standard Apple 11" display, instantly changing displays by "pmnp а 
single toggle switch. The switchplale assembly inserts into опе of Ihe rear cul-ouls in the 
case 50 (hai Ihe toggle switch 1$ readily accessible, And Ihe Videx KEYBOARD 
ENHANCER can be installed. allowing upper and lowar case character entry directly from 


Advanced 
Hardware 
Design 
Available 
Oplions 
Apple И” 
your Apple I" keyboard. 
Firmware 


1K of on-board ROM firmware controls all operalian of the VIDEOTERM. No machine 
language patches are needed lor normal VIDEDTERM usa. 
Firmware Version 2.0 


Display 24 x 80 (full descenders) 
18 x BO (7 х 12 matrik with luli descanders) 


Characters ? s 9 matrix 

Options ? x 12 matrix oplion; 
Alternate user delinable 
character get option; 
Inverse video option. 


Want to know more? Contact your local Apple dealer today for a damonsiration. VIDEOTERM is available 
through your local dealer or direct trom Videx in Corvallis, Oregon. Or send юг the VIDEOTERM Owners 
Reference Manual and deduct (ће amount i! you decide 10 purchase. Upgrade your Apple it’ io full terminal 
capabilities for hatl the cos! пі a terminal. VIDEOTERM. At last. 


Appell + a trademark ol Appie Comput inc 
РОЖАЛИ ег 45 а Ікмінтегі of Mountain Hardware inc 


Micromodem ІК is a одета of D С Hayes Agsociales inc 


Salteand* +s a irademark of Microsoft 


EasyWiier 18 a trademark of (тогтол Uniemreted Saltware inc 


PRICE: • VIDEOTERM includes manual ... 
LATE 


* SWITCHP 


* MANUAL relund wiih purchase ..$ 19 


» 7x 12 CHARACTERS 


* в. 5 
* MICROMODEM FIRMWARE. ..... $ 25 


APPLE II? 


OWNERS! 


Introducing the 


KEYBOARD & DISPLAY 
ENHANCER 


® PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 


« SEE REAL UPPER AND lower CASE ON THE SCREEN 
"ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 


Videx has the perfect companion lor your 
word processor тойшағе the KEYBOARD 
AND DISPLAY ENHANCER lol the 
enhancer in your APPLE Il and be typing in 
lower case jusi like a iypewriter | you want an 
upper case character, use the SHIFT key or the 
СТА. key for shift lock. Not only that, but you 
see upper and lower case on Ihe screen as you 
type Perfectly compatible with Apple Writer 
and other word processors like, for example, 
Super Text 


lí you want to program in BASIC, jus! pul it 
back inio the alpha lock mode. end you have 
the orginal keyboard back with a few im- 


Сітсіе 151 on inquiry card. 


provements Now you can enter those elusive 9 
characters бесу (ғат ihe keyboard, or re- 
quire the Control key 10 be pressed wath the 
RESET to prevent accidental resets 


KEYBOARD AND DISPLAY 
ENHANCER н recommended for use with all 
revisions of the APPLE 1. ft includes 6 ICs, and 
EPROM and dip-swatehes mounted on a РС 
board. and a jumper cable. Easy installation, 
meaning no saldering or culling traces Aber- 
nate default modes are dip.sunich selectable 
You can even remap the keyboard. selecting an 
alternate character set, lor custom applications. 


Ж p^r 
| fft ТҰ 


сәмбі. a 


Ж. 


тъ. 


PRICE • KDE. 


4 A A OH o o4 m oh m а А 


T7727 


ME "il 
марш ni 


4 ША) қыза 
700 (REV. 7 of жемет)......... 
* KDE-000 (REV. 6 or less). ....... ...9129, 


Apple 1° is а trademark of Apple Computer. Inc 


897 N.W. С 


VIDEX (ФИ 


rant Avenue 


Corvallis, Oregon 97330 
Phone (503) 758-0521 
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2044 
4045 
3046 
1047 
ОДА 
304В 
^n4B 
304B 
304B 
^f)AB 
^04BR 
46548 
304С 
4040 
304E 
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0c 


0n 


DECB · 


‘REDUCE BIT COUNT 


*THE DECODE TABLE HAS THE FOLLOWING FORMAT: 

*THE TABLE VALUE IS THE INCREMENT NECESSARY TO GET TO THE 
*NEXT 0-1 PAIR AS THE PROGRAM STEPS THROUGH THE DATA, 
*THE TABLE VALUE JUST PRECEEDING A CHARACTER HAS A TAG 
*SET IN BIT 7, IN ADDITION TO THE INCREMENT, TO INDICATE 


*THAT THE NEXT VALUE IA A CHARACTER, 


XT AB: 


DB 


42 


= OO con ON Un wn = CD 


® ше wh ub ub ых wu B wd тә са uw quu ет Ee өт up unt чїї эһ е 


шә Ор = сәкес) mc) mO ee > Су = су T > rm) м су мы Су e СУ — с = с> ~ ә ны 3 


м- СӘ 


m C сз 
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DIGITAL HARMONY 


A new synthesis 
of sight and sound 


Digital Harmony 
by John Whitney 


Digital Harmony lays the foundation for the whole new 
field of audio-visual art made possible by microcom- 
puters. John Whitney, a pioneer of the special effects 
technology used in STAR WARS and 2001: A 
SPACE ODYSSEY, explains the special 
union of computer graphics and music. His 
computer-generated visual art graphically 
depicts the laws of harmonic motion com- 
mon to all music. 


Digital Harmony includes a complete 
description of Whitney's computer, 
peripherals, and film techniques. Col- 
orful illustrations are included, as well 
as the program listings that generated 
them. The descriptions are sufficient 
for anyone to begin to explore this new 
territory as a composer and computer 
experimenter — transforming the small 
computer into an ideal instrument for 
creating compositions in aural and 
visual art. 


John Whitney is on the Faculty in the 
Department of Art at the University of 
California, Los Angeles. 


ISBN 07-070015-X 
$21.95 


ги = аш из mo omo жа пш иш иң аш аш ee Se кей ней кей кей тей иш  — иш аша 
Нм 
"Hi 1 Please remit in U.S. funds or draw оп а U.S, Bank 


Please send LJ __ соріеѕ о 
Digital Harmony 


Name Title Company 


Street City State/Province Code 


О Check enclosed in the amount о. 
O Bill Visa C) Bill Master Charge 

Card No. 

Exp. Date 


Add 75e per book to cover ДЕ, main Stree 
postage and handling. E B IA Peterborough, New Hampshire 03458 


Available Now 


Toll Free # 1-800-258-5420 
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5570 
5580 
5590 
5690 
5610 
5620 
5630 
5640 
5650 
5660 
5670 
5680 
5690 
5700 
5710 


5720 DADD: 


5919 


6000 DBUF: 
9000 DISP: 
9010 MON 
9020 SP: 


DB 'H' ‚61 

DB 130 :62 0 

DB 130 :63 1 

DB “С! : 64 

DB 'F' ‚65 

ГВ 130 :66 0 

DB 2 :67 1 

DB 'S' :68 

DB 3 :69 0 

DB 129 :70 1 

DB 'L' 471 

DB 130 172 0 

DB 130 “Тл 1 

DB 'B' ; 74 

ТВ ‘м! : 75 

DW DBUF+2 : NEXT DATA ADDRESS 
ORG 4100H 

DS 1000 

Еа) 0C500H DISPLAY A CHARACTER 
ЕС) 000СН : MON ITOR RETURN 
EM 0 


Listing 3: COMP2 text-compression routine, This routine is identical to COMP (listing 1) except that the Huffman code information 
is packed and stored 8 bits to the byte. The routine is written in 8080 machine code. 


260П 
2600 
2600 
2600 
2600 
2600 
2600 
2600 
2600 
2603 
2606 
2609 
260C 
260F 
2610 
2613 
2615 
2616 
2619 
2618 
261D 
2620 
2623 
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oc 00 


2Е 26 
00 С5 


13 26 
13 26 


00 
86 26 


0001 
0002 
HONG 
0005 
0006 
0010 
0011 
0012 
0020 
0021 
0022 
0023 
0024 


‘THIS ROUTINE TAKES TEXT (LETTERS ONLY) 
*AND COMPRESSES THEM USING HUFFMAN CODING. 
*THE FIRST TWO BYTES IN THE DATA BUFFER 
*ARE THE BIT COUNT. ENCODED DATA IS STORED IN DBUF 
*IN A PACKED FORM, 8 BITS TO THE BYTE, 
ECHO: EQU 0C500H 


SP: 
MON: 


INCH: 


SHFT : 


PROS: 


EQU 6 


EQ OCH 


LXI SP,0 
LXI н,0 


SHLD 


DBUF 


:OUTPUT DRIVER 
: MONITOR RETURN 


‘COMPRESSED BIT COUNT 


LXI H,DBUF +2 
SHLD DADD 


“NEXT ВІТ LOCATION 


‘INPUT CODE 


s END OF TEXT 
;CLEAN UP PARTIAL BYTE 
:COMPUTE SHIFT COUNT 


‘KEEP SHIFT COUNT 
«СЕТ PACKED BYTE 
t FINISHED 


REPLACE PACKED BYTE 


.CLEAR PARITY 
‘COMPUTE INDEX 


'Z' AT] 


: MULTIPLY BY 2 


; INDEX 


Listing 3 continued on page 236 


IHE ADVANTAGES OF 
IHE FUNCTIONAL GROUP 


Diversity of projects. 

Varied technic 
challenge. 

Involvement from con- 
cept through implementation. 
Broad interaction and 
cooperation between software 

and hardware. 

We've got it all at Harris 
Composition Systems in Mel- 
bourne, Florida. 

We're pioneers in word 
сесии And the world's 

irst and leading supplier of 
total word processing systems 
for use in the newspaper 
industry. 

And we're now extending 
that "system-oriented" ap- 

roach into the office systems 
ield — integrating data proc- 
essing, word processing, 


electronic mail, advanced 
communications and net- 
working. With an ambitious 
ау representing the 
argest investment Harris 
Corporation has ever made to 
develop a new product. 
at means the opportu- 
nity for personal participation 
and immediate contribution — 
across the board — in both 
newspaper word processing 
and office systems. 
For experienced pro- 
fessionals with expertise in 
L] Real Time Software and 
Hardware/Firmware Devel- 
opment O Digital Design 
Analog Design О Applica- 
tions Programming. 
All supporte 
dollar, Fortune 500 corpora- 
tion. All in a modern, stimu- 


СГ) Harris 


INFORMATION PROCESSING 
An Equal Opportunity Employer M/F/V/H. 


with us. 


y a billion 


lating work environment. 
All in beautiful, affordable 
Melbourne, Florida — on the 
shores of the deep blue 
Atlantic. 

Send your resume and 
salary history to: Daphne 
Cumberland, Composition 
Systems Division, Dept. BT, 
P.O. Box2080, Melbourne, 
Florida 32901. Or call COL- 
LECT (305) 242-5321, in 
Florida. Outside Florida call 
1-800-327-1493. 

Share the advantages 


Listing 3 continued: 


264E 5E 0140 MOV E,M  ;GET ENCODE VALUE 
264Р 23 0150 INX H 

2650 56 0160 MOV D,M 

2651 7B 0170 MOV A,E «GET BIT COUNT 

2652 E6 OF 0180 ANI ОЁН  ;MASK COUNT 

2654 47 0185 MOV B,À — : KEEP COUNT 

2655 EB 0187 XCHG 

2656 AP 0190 NEXT: XRA A 

2657 29 0192 DAD H :SHIPT OUT BIT STREAM 
2658 17 0200 RAL :MSB FIRST 

2659 E6 01 0220 ANI 1 *SETUP OUTPUT BIT 
265B ES 0225 PUSH H 

265C 2A BA 26 0226 LHLD DADD 

265Р 57 0228 MOV О.А 

2660 3A BC 26 0229 LDA PÓS 

2663 5F 0231 МОУ E,A ¿KEEP CURRENT POSITION 
2665 7E 0233 MOV А,М СЕТ OLD PACKED DATA 
2665 17 0235 RAL : МАКЕ ROOM 

2666 B2 0237 ORA D : PACK 

2667 77 0239 MOV M,A РИТ IT AWAY 

2668 1C 0240 INR E ‘UPDATE POSITION 
2669 7B 0242 MOV A,E 

266A FE 08 0244 CPI 8 :FULL BYTE? 

266C C2 74 26 0246 JNZ STOR 

266F AP 0248 XRA A : INITIALIZE POSITION 
2670 23 0250 INX H : UPDATE DADD 

2671 22 BA 26 0252 SHLD DADD 

2674 32 BC 26 0258 STOR: STA POS 

2677 2А 00 41 0260 LHLD DBUF 

267A 23 0262 INX H ‘UPDATE BIT COUNT 
267B 22 00 41 0264 SHLD DBUF 

267E El 0266 POP H 

267F 05 0268 DCR B REDUCE COUNT 

2680 C2 56 26 0270 JNZ NEXT 

2683 СЗ 13 26 0300 JMP INCH 

2686 0305 *ENCODE TABLE FORMAT- LOW ORDER 4 BITS ARE NUMBER OF BITS 
2686 0306 ЖІН ENCODED CHARACTER, REMAINING 12 BITS ARE FOR CODE, 
2686 0307 *CODE IS LEFT JUSTIFIED, E.G., AN M IS 00011. 
2686 04 FO 0310 TABL: DW OFODAH ‘А 

2688 06 70 0320 DW 7006H  :B 

268A 05 40 0330 DW 4005H  :C 

268C 05 DA 0340 DW OD805H :D 

268E 03 80 0350 DW 8003H  ;E 

2690 05 48 0360 DW 4805H  :F 

2692 05 08 0370 ры 805H С 

2694 04 50 03 80 DW 5004H  :H 

2696 04 AO 0390 DW OA004H >I 

2698 09 DO 0400 DW ODOO9H :J 

269A 89 Dl 0410 DW OD189H :К 

269С 05 78 0420 DW 7805H  :L 

269E 05 18 0430 DW 1805H  :M 

26A0 04 CO 0440 DW OCODAH -N 

26A2 04 EO 0450 DW OE004H :0 

26A4 06 ра 0455 DW OD4D6H ;P 

26A6 4A D] 0460 DW ODIAAH :Q 

26A8 04 BO 0470 DW 08004Н :R 

26AA 04 60 0480 DW 6004H $5 

26AC 03 20 0490 DW 2003H :T 

26АЕ 05 10 0500 DW 1005H :0 

2680 07 D2 0510 DW 0D207H ;V 

2682 06 74 0520 DW 7406H зи 

2684 89 DO 0530 DW 00089Н +X 

26B6 05 00 0540 DW Y 

2688 OA D1 0550 DW ODIOAH ;Z 

26BA 00 00 0600 DADD: DW O :NEXT BIT LOCATION 

2 6BC 0603 POS: DS] :BIT POSITION 

26BD 0605 ORG 4100H 

4100 0610 DBUP: DS 1000 
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YOU ‘4,000. 


With the Starwriter™ Dalsy wide ча of systems, to help lower 
Wheel 25 cps printer from C. Itoh. system-integration costs. 

A business letter, written on a 45 cps Using a 96-character wheel, it 
word-processing printer, might take produces excellent letter-quality print- 
about two minutes to print. ing on three sharp copies with up to 163 

With the Starwriter, it might take columns, and offers the most precise 
closer to three. character-placement available, for out- 

The typical 45 cps printer retails for standing print performance. 
about $3,000. C. Itoh's warranty; 


But the Starwriter 25 retails for about 3 months on parts and labor, sup- 

$1, 895— thus saving you about $1, 000. ported by one of the best service organi- 
And therein lies the biggest difference zations in the industry. 

between the Starwriter 25 and ће more ————————————————— 


expensive, daisy wheel printers. | $ | 
The Starwriter 25 comes complete | 4, Е | 
and ready-to-use, requiring no changes | | 


in hardware or software. It uses indus- 
| Leading Edge Products, Inc., 
try-standard ribbon cartridges, and it's | 225 Turnpike Street, 


“plug-in” compatible to interface with a | Canton, Massachusetts 02021 


| Dear Leading Edge: 
I'd like to know more about the Starwriter, and 
| how spending a minute can save me a grand. 
Please send me the name of my nearest dealer. 


| Name 
| Title 
| Company. 

Stree 
| 8—1 


LEADING 
EDGE 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Dealers: For immediate delivery from the Leading Edge Inventory Bank’ call toll free 1-800-343-6833 
In Massachusetts, call collect (617)828-8150. Telex 951-624 


Listing 4: EXP2 text-expansion routine. This routine takes the output of COMP2, information expressed in a packed Huffman code, 
and decodes it using the binary tree of figure 2. The decoded character is displayed via a user-supplied subroutine named DISP. The 
routine is written in 8080 machine code. 


3000 

3000 

3000 

3000 

3000 
3000 
3000 

3000 
3000 
3000 
3000 
3000 
3000 
3000 
3003 

3006 
3009 
300С 
3000 
300Е 
300F 
3011 

3014 
3015 
3018 
3019 
301C 
301F 
3020 
3021 
3022 
3023 
3026 
3028 
3029 
302A 
302C 
302F 
3030 
3031 
3032 
3033 
3036 
3037 
3038 
303A 
303B 
303С 
303F 
3040 
3043 
3044 
3046 
3047 
3049 
306A 
304B 
304Е 

304Ғ 
3052 

3055 

3056 
3057 
3058 
305В 

305E 

305F 

3062 
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C2 


C2 
09 


30 


30 


30 


30 
30 


c5 


30 
30 


00 
30 


30 


0000 
0001 
0002 
0403 
0004 
0005 
0906 
0007 
0008 
0009 
0010 
0011 
0012 
0015 
0020 
0030 
0040 
0050 
0060 
0070 
0074 
0076 
0080 
0090 
0100 
0110 
0120 
0122 
0124 
0126 
0128 
0130 
0132 
0134 
0136 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0205 
0210 
0220 
0230 
0240 
0250 
0270 
0280 
0290 
0294 
0296 
0297 
0298 
0299 
0305 
0310 
0320 
0330 
0340 
0350 
0360 
0365 
0370 
0380 
0385 
0390 


X*THIS PROGRAM ACCEPTS DATA PREPARED BY THE DATA COMPRESSION 
*(HUFFMAN CODE) PROGRAM THE DATA BUFFER HAS THE BIT COUNT 
*IN THE FIRST TWO BYTES, THE PROGRAM RUNS UNTIL ALL 

*BITS HAVE BEEN PROCESSED THE PROCESSING CONSISTS OF 
*ADDING А DATA BIT TO THE TABLE ENTRY POINT, GETTING АН 
*INCREMENT WHICH POINTS TO THE NEXT 0-1 PAIR AND CONTINUING 
*UNTIL A TAG IS FOUND IN BIT 7 THIS SIGNIFIES THAT THE 
*NEXT TABLE ENTRY IS THE DESIRED CHARACTER, 

*THIS IS THE PACKED VERSION WHICH PROCESSES DATA FROM 

*8 BIT BYTES, MSB FIRST. 


DISP: 
МОН: 
SP: 


EXP: 
NEXT: 


BIT: 


OUTCH: 


DECB: 


€ H DBUF«2 


HLD DAD 


T H, ОВОР 


MOV C,M 
INX H 

MOV B,M 
MVI А, 1 
STA POS 


:DISPLAY CHARACTER 
s MONITOR RETURN 


;FIRST BIT 
:NEXT DATA ADDRESS 
“ВІТ COUNT 


: INITIALIZE POSITION 
:DECODE TABLE 
;СЕТ BIT POSITION 


“СЕТ DATA 
“СЕТ DESIRED BIT ТО CARRY 


‘RESTORE SINGLE BIT 
‘DATA VALUE 


:TABLE + DATA BIT 
«СЕТ POINTER 


;TABLE*DATA BIT + POINTER 


REDUCE ВІТ COUNT 


«REMOVE TAG 


“СЕТ DECODED CHARACTER 


:REDUCE BIT COUNT 


:UPDATE BIT POSITION 


;8 BITS PROCESSED? 
Listing 4 continued on page 240 


DYNACOMP 


Quality software јог: 


ATARI TRS-80 (Level II)* 
PET NORTH STAR 
APPLE II Plus CP/M 8" Disk 


GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 


BRIDGE 2.8 (Avaliable for ай computers} Price: ЕТІМ Сома ЫМ Падае 
Ал золы e сұғы of кімі йыгы тауа ul cod game. This рағы bash DIOG and PLAYS ruber сангас, és берікті bruhpe 
Серам 26 the CUAL al, viel chapel! Турары will celere рү Her «Тілес CE үйе. ET ptu Iud dot iagh, thr Соларен ordi 
бон ұйыт omia ғал" GEOG а irtam [or ihano players aedi ің ae тытта А: 
сайы iere 


HEARTS 1.5 (Available For ull computers) Price: $14.99 Cuneo "E18. Ое 
Жалыста мый matte CEES "атам Ай ПИ. ТС рытызы м ei n 
Ut йі БЫ dé ІМ quern cd wish Мау ірік |е cotmpatc Орүктімгініз ттік ANC armari euh Выше So-Iureh plirpetg iis elegans, 


STUD POKER (ATARI only) Price: 951,95 Сн $13.9 Dieter 
ма н iit С 74 «ілі далы. Г Е ТС бан м вы Adsl бе {алый the cipes Е 
ктищрыёт dcr. uci chee gud ыпыр pr) the odd. Ноаетет, И emren БН Alec inchedad H a Sine card жш polus імті дем. 
ше gil Тїш mehea чай tua on х (4X. ATARI. Coler, әрісі, weite. 


POKER PARTY {Атада for all computers) Price: $17.94 Савин 011, Diskeuie 
TONER FARTY жз dnte poder ыға bebcd c Юм book, POKER, by Сит! Мегін Thn f Unt bón (рыта его 
ui séiabis loe macrccreupuir Ты pen) comius oí paren and six ойып (eemputtri plaprr- Esch пын ра РТ Гусом eni pro no 
Март Шоғы haa n (ШГҮсігін parecen р ип the Бетін бі а viarum propomaty bó Ме? се fedeli аби premacte Precher eh POKER FAR- 
TT мбыт фом to ты ғаренеге gamed ным" Apple CI! TH шай анаи тоған requin в 21 K им Berger) Appir IJ. 


VALDEZ LAvallabie l'or ult computers) Prier $14.95 Comedie $18.95 ийин 
А unten! ин Of upprisni тиерин rx hha (лам Ули босана қаң! Үз Mron. Ter progress qum qn гилөө 22470136 КИ 
мыи тада? тыр алей Gp РАСЫ models 67 Быр НЕКАЯ іші БАЙЫ рынғы, Chat уін? thee білегін Thiet. еҙ шай тізеге БРЦ - 
іс Any dandani Were) suy ік mcd [oc мріһу 


FLIGHT SIMULATOR (А vallabie for si соғар та) Por: 317.95 Comte Fl Я Рина 
А rebas ыы пыль PERI ны ЫЫШЫЛ БГ ЫГЫН Of LU Col, Гры өні Звы The бира кй йырга чуна ікпейізіггі Midi tar 
thereon oí m ғал!) ыйсы. Wang con preci uestram: eerie. und тыртар қар ining пыйы and congue hende. The mon 
Mdsmacel Руы ома шіні per Tenn krepi, ТР _ 


CEIBBAGE 2.9 rb іу) Price: 314,92 Сәнеле 18,95 Тань 


эша] (гіз Мыңік motor ніні d m сіз tty Padres өй Hoc бр orf dur берін datei емін tur TRS M^ тарып 
Шыған ұбт ынан Tha compeum Mom ay OTE) and Быр анро. Мыр POSU qvueg Unt таланты! рагам 


Price: $19.95 АА Ілкеніг 


CHESS MASTER (North ur and TRS-E3 only} 


pirata. Ай зан Uber Міні d Шыгу Mer ұғатын (ойың Lit «шыл nf plor, риза : 
Tm Herd. ы prwquum i eee in мәетһіҙ imapaspe (bey SOFTWARE SPECIALISTS ті Cabdprmak Рай graphice ығ evapicyed in 
Шы ТЕ5-М тоғына, жә peo тані о) alpha, dispar әсі provided to mormaerai buit Sunt ыма. 


ссе еі eme en aic эзш. Price: T 9.99 Coune(in/813.95 Diskette 
Than m der clapar бізгіггі misista, bed erui ыгғага mew icuturm. Fox пешін, they Parm plete ші the Емімергіне тыйылды 
толыға Shalt she агаар нарық ap аңыз quadrans. Thr Klage sive anch теніз Goch лік nad ery RANI dad mover ъа 
Чым mi * Ге тісі із legi ix arra in остры m басар ny Патар баар cow und a arier С) У. s epror? Тӛле Крон get. 
жұға! 


SPACE TILT (Apple oniy) Price: 136,94 Chasette /14.99 Гы» 
Lhe iha pame слоев, in it Шы pasa cd ihr TV клеш із Troll"? g inel іміз ж ісің ін ien acrem. Sonn) тілейе? Mol when Мыр inlis gets 
мат вый mater] А Dalton Gmet alius ptu 16 Жалын ғы DI мам ает па ihid Зыйы-Голаыар ыла ры. 


САМҒА! FACK Натай for аЙ computers) Price: $9.94 Cometic 2613.95 Панне 

Ақ ll comin they cipar compatvr далық ol ФАС АСК. LUNAR LANGER САРЕ. КАИ АСЯ, SWITCH ami 

шы e гг aie HE ас аал кё ып fir cute із кыла, Тіму ыч пыйы йу accendi ler à сеатайызы 
тартар. 


GAMES РАСК И (Амано for ali rempulersi Prior: ҰМ Сенен 513,09 Они. 
GAMES PACK Ц mimin Hb poe CRAZY ЕКІНІЗ MOTTO, ACEY-DUCEY, LIFE, МЫЗ ым жы Аз тн GAMES 
РАСК L of] the gamer. ығ loaded m par praam мый т called (ram а тыну 


Why par Et Y oF mort por program оен рои com tuy B OY MACOMP colum бур punt 19 017 


NOMINOES FIGSAW (ATARI ымі TAS-10 only) Priv: 516.93 Cussrite/$306.93 Diskette 
sated (CHES IGLA іп и elgg мей piid pple partie. Vhr purse wr óemmisés o в F iiy ® зат жыл Шу (Шой жый eA- 
фору созын VUL DECENT Of etích cura нт (QS Бу юрме шы ты shapes тана "er МЕРЫ сонысына, maxi ty gung 
eer a eari ыа e a 
сыйгу eae ыты» 


MOVING MAZE (Apple eniyi Ректг $18.95 Сш ГЫ. 05 Diskette 
ым MAZE imploys Her gamy розги іл direct и рр from dee sity of m mase іе Une diir. Нілегтет, Hiat кәдік be букву 
Ab ride) ініік iiri HOD Ies ісім modeled Ты збјегу it De cna Ғы meer wie німен der іне hh pp e wall 
donma ax by um. тіреле tient eerie, aad tror Эгин of plur uro тестіні. 


BLACK HOLE (Apple aniy) Price: 314.93 Сие" И: 95 Diskette 


м кіс Шай пігізі ботытун Lit probar. Cotari ad the eanl la ctalímcaliy шада) wiley nd pets [or гомане ated тына, ламы few 
агтейнайына The prepun empleys Bb: Rus pipin asd іп dooce m nali ap challenging. 


TEACHER'S PET | (Ағшінһіг for Ші computers} Price: 5 9.05 Comer 31,93 Dish elie 
Был и Че erst ed DY ACO P's обасынан рый адан Ришар Миы Шы pug-poluanl пу grade 2. TEACHERS PET prenades ihe 
темі Мәнін чїй ойымнан фел, Мег mardi (toti labe әл decr berk of aua в тілесін 


CRYSTALS CATARI сау! rice: $905 Cart 2413.95 15и: 
А. кетті Ақуыыйға aey geseant Татан атра бируз молықты wih Lents eut Waly on die мина are eat. Мо 
(ғә рини arv tv tame, and Шы соры atten of she preme ned grapfécs лм тизм CRYSTALS has bere тын ia loca) 
эгизи e dieu hate Ш mitat шый сайы Titres of Шы АЦЫН. 


CRANSTON MANOR ADVENTURE (Минь iter w ovis) Price: $10.95 
Al leu! А compre деса game fer tht Mond Star, CEANSTON МАМОЙ AIYVENTLRE tabes you мып пуна 
CRANSTOM МАМКИН nacre row atienpi io gather [айий Бн, Шегіне m Ou manor art wd көмегің aad robore wise ari mot 
ger ей Мм чазаа rident i Fagit. Ты: ығ cf ава ін бувае алыў Шы ha Locked ex выпі gard тыу rien ad: Lus Шы 
сайте бегі upra өй Adena progres, malung tix pat Jui top ы Hs сам. Play can Ger «торған! of мау мам and ily tita 
wowed en фоне Began HK, 


NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY Price SF. 34 Diskette 
ШПҮМАСТКЫР кте eur Pi ps ім 22» Sober POSEE Білу. Мима of ese dieiomes qd Ns ал Demtandong тай (0r the раны ұғым 
Жане Per denda стра dier cairai ud duri игр эй rymistéstp (ter cr empire] percbenci 


Circle 154 on Inquiry card. 


Availability 


OFAC OME ырымға hep es coher decomcvuumion oe cles r^pla-atios: gd pie (лалы ots acp epee ified, af 
progres will rma vereinen LAE progra шегені peser iA T АШ] caen КК Papi m rr ered, рач m ere жүзсін бу om AT ARI, PET, 
CASAN Іі тәні £15 шой A paie (A pers салыты aad eerie es кейі aa North Saas chee denaey idoli бачан cerapan бал еле. Add. 
кеі, шам fri гыйн сіл be аамай Өт Шінмішіні (EEM болы OCP ied ориг daks fae vrik duds мінін МЕДА SIC. 


< AFAAL PET, APPLE H, Fig, "ORTH ЗРАД, СҰҒЫ өші (АМ mer ттщ ігеңік тыгу жаң о iral. 


BUSINESS and UTILITIES 


MAIL LIST 1E (Apple and North Star ашынын only) Price: £34.94 
Tia шарау-і anter progr mare айша dalli adele ly qmd пір code porting as өй ax Пи erp Е fer peared Beg жыт. 
defied colt, rema палы of Zig: Сда Thet гый Кышын kiin Une кис él зынаа voor infit. інінің, Each блілім Cue. маға қарар 
Va 1900 emrin Вии dehy Forth Ыш ss Apple WYE 3.2- aec 1200 өкін банде deaany Мена Suit ex Арі DOS 33 


FORM LETTER SYSTEM (FELS) (Apple мый Nath Har бепе only) Prive: $17.98 
FLA wary 3e rapipi be qrrerma individually nddreund Ниш turi. The wer creates Ute абгон Піс аный спеши lat coercion Hoy iri- 
мз. Los В о LIST Il. эін% шу be pud in 
Paes ұлын Bade È 


FLY &m МАП. LFET E) wt вуна Li b (Omia parkape (or 117.91. 


TEXT EDITOR 1 (Letter Writer} Рига: $14.95 Camere 7510.99 Chats 
An xay Ut wur, lues силай ігі тізді "бекі рет rarigi img shitig and pagis ағытый «deu Тыл осы elites H меу 
қы іе compoung НАТ and is Фое capable of banding mech мыз pete. Avaliable (ot od самин тч. 


PERSONAL FINANCE SYSTEM (ATARI only) Price: £34.04 рме 
PPS Gy magh ink. ee one Erte сла of 10 prequame Orge (9 organis ый шару pour personal Timers Peel 
мифе в УШ) талшы сымыну; Lus кесїї: 36 оре entr сәйсі, dila ни геге) by төрті, code qu рүп; "mona pen or 
кеуотіг checkout iniancing; bar prapt plotting and wort. Aho prexides oa ive Фаины: и ATARE DOT 2. 


FINDIT (North Blas only) Pre; $19.98. 
Thk ип (reae geoprum О В Гул: H гүрен.. Ре/ озы ӛсті! Па Е 
ШЫ фес аын шай Кеісіздке (тұ: Ишле зе, yeyr nlipqum. vic), lm piita fo hrreerd мизи. chere ке Бы у, ab- 
тытығу and прребыщьны магчы Гог che prrogual гос meal APOENA ыны ГОР ther сіліншетсілі pres. ЁШ{эппы reports. 
per pee ty s wephr larrerond or try стола eet нь Ewo or ium brpsendh. 


DEFILE (North Star culty} Price: 50995 
Thh heady progrum Siow; North fiar ger (с клщйлычддыв a etalon’ К ТТ 
тыз Босае. DEFILE м шау м МЗ vp àbi tote. [1 =й саны yous файл Һ жеткін кїй ciens Socio of Che кенен (ің mr prg- 
pum 


COMPARE (North Star oaly) Price: $11.05 
COMPARE іа viaghr ей Вир тойчу portage wish сӛзінен two BASIC progres und фінрінеуу ter Ce simi of fiar gee in 
ipi, De тарды in urna qii che кыйшай od ачыры шелі, nad ihe Bar nemibor gi eich wards Кый didfertteco бесші. DON ARE 
24% a ccm LU ны Es congu adhe Бул» 


COMPRESS (North Siar saty) Price: 511.93 
Ясы БАЗ boo шата ай та атр pervers ohh eee ШЙ eter ERE eiit беріктеу) МЕМЛ ES vee Pega Boost Sac 
BASIC мауы О Ша ін 6 Vidit, iuri potiti түту large programa іл pr cored т 
wnil жағын of compater meer. БН compntuiom. of 20.908 arc orant] асад. 


GRAFIX (TR5-88 ошу) Frice: 812,94 Сананы $16.95 Disketit 
leen mii ите же т сілте. cem qr memet iler Ток "dem" prr еши тини jee ргергия яе - 
ғын гигин соет года, Cece ier era ім Valde RU arcani ood yr арм pb per ШАСЫ” тытыша аа s ы њар Гат а 

pr nx, сай 0 Н өмі Шиш puri Н (томы усаг program mitg PRINT Н Таз із a mep paty тәу әз салыт amd urn graphics 


TIDY (TRS-30 ашу) Prine: $18.98 Саннга 08 мыш 
ТЕТ н ва килеу language program тісі обам yom ба epee Шы Шыр on poer BATA programm. TOT aeo comme a 
wecruar) mens nnd AEH ныстағы The О еде uum mech ЕЯ 
Ы ncs hooded, TIDY comalen фа memory; rou may lend any радне ali BASIC рғарғығы кіна having io МЫ, 


STATISTICS and ENGINEERING 


DATA SMOOTHER (Ма! avaiable fat AT ARI) Price: SHES Cussee£$16. 93 Dahri 
ТАН қасы data canoeing progr шау be ій сө гаранг дігіне ные Гы налога (rcu бар Eni: кімі ерасі Sh wich 
ығ equally space] Thu кее eremi choke а degree med range of Пе, ва жәй да eed Пға мый овой фоты соса. 
o PETS i q ET D 


FOURIER ANALYZER (Аты l'or ай computers) Prke: 914.93 Cumetie/518.93 Пы 
Шы this рге тып 98 cunt die Ге пара аралға dd алімі det ыба тарыны The (асарын Tixturra teni майы. сай tial pitutimg ol 
(ы маран. Әнін кылы] еткің, Practica! epris pigsa karbad dee anabytha of солисі pareri іа mob Пиф м ceci reto. ONE 
Lets љой besten. 


TFA (Trsunfer Function A Prices 519.93 Cumeme/323.25 Поп 
Tht bo ресі «теме рыйын wich гау be най ва тушы Пы лыт Галаган, bf ауы раси із м васса and feces by 


миы тайм duda editing Геше. Wharan FOURIER ANALYZER m deugan fer miscumoual 
ond сеты өм, ТҰЛ із ла гийин нер лада for ай computers, 


HARMONIC ANALYZER (A vallsble for all свирање) Price: $14.95 Сыны $29.04 Пик 
HARMONIC AMAL TIER em дедым] [or Шы specum Мышь oí ИР азгы Гон. faiu масале dua D Brbstinen. 
ойшы вла загадена гита ал edi kx dala and қалғып ріс. One тамам Гасзіму із Шым Vu Багай dala йылый icd ік 
сЕ Тағ orma бын ін зөгізі maxi s сейіс рны miprpaipioa h eed Ly porade Ғы duas Mie pequered ру rhe ETT 
FOURIER AMALTZER, ТРА aod HARMEN ANALYZER жау dut purchased орды Fou & соғымы рст oT БЫ Ву abret із: 
жылғы sad 154 95 палы ініммен). 


REGRESSION I (Available Cor ali computers) Price: $19.95 Самычы/ $73.95 ПиН: 
Шс АС 3 m я vraque uud ryorpticagiis virale qua-déindqudipag! Kun Ween “POOR Diet nig opm. КЕШН ий гъ іс- 
prc re феей hag НЕ UE UC АЙНЫ (Ша LE RUN St Яна milieu: 
ініленгік Ana, and ғәга риш: a ыиы aane Org: калды! феа, correlates ceci Tice. ev. МЫЙ mech ғима. Eo Ын 
ов, taro fis Фат с irat обои rerairraig Lèr daža KECIESSICRM | ia слтішізу thy сағат ыра programs ча ит dace авар pfl- 
"it brary 


REGRESSION П (FARAFIT) CA таай lor ай computers) Price ПМ Caneru/$13,.22 Diderot 
PARAF n deugt io handle chose canes ін «Бб Шы ныгы ae apboldied gouby nbalackri) dà Пы Miting fence. Thr 
қыт вашрду imapi thc брамі (оган, mciedung Uu peremurum (A412. А21, әң bas Dae or more BASIC начнем bae. Шыл and 
ніші тау ine парене and ре ы «іи REOAREXSION 1. Lis НЕСЕЕЗЕНУМЯ Е Tor рабра Toby, шай FARAFUT Ғы itar 
аларсың (тасқын, 


MULTILINEAR KEGRESSPON (MLE) (Available for all computers) Price: $19.95 Сыны 
333.23. Dieters 


MILK ia p рио аса йтын арсы іт алалаған dete pret са ығын neg or gone nearly indepredcm sartén. Besides реті ш- 
Wa tbe iit қағамын! габар, ое iO ue ніні cuirp, а Ра 
ioe, bey mts атр ter uUi the одре by rappi peg eksa for шығ Мери алауы Tha muediey of уаты new] asm bine Ы 
шенді only іу tht ағына memory. 


REGRESSUS |, 11 aad MULTELENBAR REGRESSION may be purchased ол Гог $47.55 Cree салтаа or 1641.99 Шым 
шыл. 


BASIC BCIENTIFIC SUBROUTINES, Yolon: 1 (Mot available fer ATARI) 
БҰНАСОЫР |e ihe eschesive diris Ме cher beware керзі ролы она BASIC Serai Тотының ойыны fiy F. Awch басы 
[ыз the BYTE kiras- петр ін BYTE шырқар, January 1001). Thee mipya bere Seen алымнан eroding 10 
cheaper. мо? wih сын doles н 8 RS Е ынаны 


Кайнына ПІ: Chapi 2 мы) j: Duis gini fee рые, coupler загина 
Сейесінзе 41: Chpusr 4- Мыміх аб төсіне operation 
Сейил 71: Chapters 3 uni & Rekto Быйыл уйк игъ, seri appro tamati 
fru ра coterie: 116 93 Canora 118.33 САНА 
АЙ (ese collections aug avaliable (or ЪИ У (тре Lasse) амі $49 07) piers abn) 


Decet ім Gs кө тізі part of din арлан, ЙАМ Scenic baroner, oiva ) a кые Irem DYNACOMP for 
НЕН pes 794 мәнде ыы hending. 


ROOTS (А ташыш for ай computers) Price 98.93 Campie 113-15 ыны 
TEE Hus aeni as Mattel Er pea er тсы ч 
Lig peritum, aed малары Mer procedens ИПИ! т, De socoresy n generally ver) qom. Mo lnia НЕ РЕМ 

aie nins nah Mt lbid bach imis di pipial 6 мі dug иийй dihp- 


Ordering Information 


AB әніне art мәсемей und Umposd post paid vicia 48 eure. Был агыны Girfbch with oder zione mih {хынын adormea. 17 pap- 
ін by VISA or Білім Card, асрат all mambo (ла cae. for prive ақи Mon America adi 10% for арм and handing. 


Bug $} 20 40 дары price ік 97 Capp dii (ПМ (ree) port pclae, СТЫ. Piresi БАЛЕТ 
*TRS-80 байғыз ott лей сабо тиһ DOS or BASIC. 


Deduct 10% when ordering 3 or more programs. 
Auk fot САНААСЫ: peop Ші уілм kaal hwa dealer Write for exe] dewrgogen ef fare ond OU рсоф ыт. (rem 


DYNACOMP, Inc. 


1427 Monroe Avenue 


Rochester, New York 14618 
24 hour тай order phone: (716}585-7579 
Office phone (9АМ-5РМ EST): (716442-8960 


Нет Yeoh мін midten pheant кы 7% МҮШ anita іне. 


Listing 4 continued: 
3064 CO 

3065 3E Ol 
3067 32 C2 30 
306B 2A CO 30 


3 
306F Б co 30 
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‚ВЕЗЕТ POSITION 


‘UPDATE BYTE ADDRESS 


*THE DECODE TABLE HAS THE FOLLOWING FORMAT: 
*THE TABLE VALUE IS THE INCREMENT NECESSARY TO GET THE 
PAIR AS THE PROGRAM STEPS THROUGH THE DATA 


*NEXT 0-1 


*THE TABLE "eV JUST PRECEEDING A CHARACTER HAS A TAG 
IN ADDITION TO THE INCREMENT, TO INDICATE 


*SET IN BIT 7 


XTHAT THE NEXT VALUE IS A CHARACTER. 


XT AB; 


DB 


42 


$0 


hh PO МГМ PD м pend (ед ра bead 8-4 0а фә ae I be D OD LOS Ut Б^ UO AD кас 
сл р шм вәс ооо ~ лал го м о 


ча wb we wh SE CE wb CPR wb wb wb Чё 90 wb әб ға ша wb ба еб шо ФР еб ТЕТЕ И we 


һә 
ч 
=O к=з © = C қс m Cy — (3) 


72 монов о 


м о = с) 


“o 0 


OKO “Oro 


me C 


Listing 4 continued on page 244 


For 44995 you not only 
get a word processor. 


Automatic screen prompting ~ 
guides user through operations. ~ 


Familiar, typewriter-like key- 


board. Powerful, versatile user- | 


defined keys reduce many word 


_- Communications options let you 


fransmit information electron- 
ically. Communicate with other 
computer systems, 

Flexible text editing features, 
easy te learn, easy to use. 


processing jobs to just Ноо Boilerplate libra | 
ry of commonly 
keystrokes. used text. Abbreviation {ar 
short-hand) library. 
Word Processing software is ._ - Dual 8” floppy disk drive. 


e 


only 5500. Optional List k 


Convenient slorage with flex- 


же сый 
Processing software, with the ible diskettes. 
powerful conditional select fea- | 
ture, is only $400. Optional SS — Se 
V wins x нші cei -- Standard 30 cps draft printer. 
puter Stores, (Select optional Letter Quality 


Printer instead of draft printer 
and system price becomes 
$7295.) 


Youalso get the 


Digital 


actor. 


At $4,995, Digital's Word Processing has to be the best value in the industry. 
Value which includes immediate delivery. Special discounts on 3-pack systems. 
And the Digital Factor. What's that? Read on. 
Since were the world’s largest maker of small computers, you get the benefits of our 
considerable size and experience. Benefits such as a 14,000-person customer service 
organization, 111 Sales Offices, complete training at any one of the 25 Computer Stores 


or 6 regional training centers, and a 30-day money-ba 
That's the Digital Factor. 


guarantee. 


For a personal demonstration, call 800-528-6050, ext. 1276. In Arizona, 800-352-0458. 
For $4,995, you get a lot more than a word processor. 


"Software and destination charges not included. Prices quoted apply in U.S. only. 


оа! 
We the way 
the thinks. 


In Canada, call Digital Equipment of Canada Ltd, Kanata, Ontario, Tel. 613-592-5111. In Europe, call Digital Equipment Co. Lid, Reading, England, Tel. (0734) 85131. 


Into computers? Want to get started? 


What is The Computer Book Club? An exciting new concept that puts 
hobbyists and businessmen on top of the fast-paced, dynamic world of 
computers. CBC will bring you info on software, hardware, applications, and 
theory ...atsavingsup to 75% on hundreds of fact-packed volumes. 

CBC is not just another book club! You can get in on Members' Bonus 
Benefits, like discounts on practical software packages, games, cassettes and 
disks, plus extra-value book dividends, and much, much more! 

This introductory membership offer is for a limited time only. Join today! 


_ | 1095 1187 
List$15.9 YT List$8.95 List$14.00 &^ 
|" ЖАТЫН FOR ELECTRONIC (и. ы „шй ҮСҮ" 
“М ASH ИИ & EXPERIMENTS | List$14.95 | yop. 
i ' К; М Ready to-run workhorse program Ie | | — | 
| 3 "ml you solve hundreds 0! ишк» ( 


BOOK OF 
Я COMPUTER GaMES 


with HEISERMAN | А Ne | wd : = | | р | ! | 
вт Dano L нше | A - WORK TU DESIBA, . ip 
I mu ЕРИДІ: . n 
Йй “ПИЯ ПІН ki An Ш МЕ а 
{ ША ГОМРЛЕЯ SYSTEP aaa 
| OST POPULAR бар», P. 
SUBROUTINES IN BASIC Wd 
P nice: | 


1062 
О List $12.95 


| EE iz. 1111 
шы core оно inima 


MT wai Fe List $14.95 


РИЯ Morebooksto pick from... 

A | +The Complete Handbook of Robotics. 

List $12.95. No. 1071 

• 57 Practical Programs & Games in BASIC. 

List $10.95. No. 1000 

е Illustrated Dictionary of Microcomputer 
т Terminology. List $13.95. Мо. 1088 

List $9.95 е Handbook of Remote Control & Automa- 

tion Techniques. List $16.95. No. 1077 


aaa > 
| 12222 ERI 
[Ts M 


X OMPUTERIST $ HANDY 
DATABOOK /DICTIONARY 


List $4.95 
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Take 4 exciting books 
for $ 1 е 00 (values to $70.75) 


... and get one FREE! 


1141 
List $12.95 


Th 
иприт 


Kook lu 


yw TO BUILD 
YOUR OWN WORKING 


ROBOT 


re grammer 5 
Í Guide-to- LISP 


ы. келіп Гв T. 1 a =ч 
A rom r^ = Гі .p ori 


Tractor 
1055 
List $7.95 


T HE 
тү amd T) 


-- | resur euet d М | 1 нон ro suno voun 
! "t Il i ОРРОСЕ 5508 ry Я OWN SELF-PROGRAMMING 
j КЫЙ тн; и И osuemows 7. > - 
: CECI. Personal COMPUTER Mi 8. 


LJ ^A 


ba ал Tractom | k 
1045 


List $10.95 


772 
| E 5 
Ё 1203 
List $14.95 
THE COMPUTER BOOK CLUB | 
Blue Ridge Summit, РА 17214 | 


gr oA і pupi AWAN 


1241 
List $12.95 


1160 
List $12.95 


7 very good reasons to try 
The Computer Book Club... 


* Reduced Member Prices, Save up to 75% on books sure ta 
increase your know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

е Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers.Cornes 10 times a year 
with dozens of up-to-the minutetitles you can pick [rom 

+ "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But... if you want an 
Alternate—or no books at all— we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

* Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 

* Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the minuteinfo 


Circle 155 on inquiry cara. 


Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist’s Handy DatobookiDictionary. 1 understand 
the cost of the hooks selected is $1.00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership cancel- 
led. 1 agree to purchase 4 or more books at reduced Club 
prices during the next 12 months, and may resign any time 
thereafter. 

1000 1045 1050 1055 1062 1071 1077 1088 1095 

1111 1141 1160 1169 1187 1191 1203 1205 1241 


Name Ра 
Address 

City 

. j| M — т... | à 


(Valid for naw mambers only. Foreign and Canada add 20%, Orders oulside (7.5. 


must be prepaid with internatianal money orders in U.S. dollars.) HY-381 
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Listing 4 continued: 


30AD 02 5530 DB 2 :57 0 
30AE 08 5540 DB 8 :58 1 

30AF 03 5550 DB 3 259 0 

3080 81 5560 DB 129 60 1 

30B1 48 5570 DB 'H' :61 

30B2 82 5580 DB 130 :62 0 

3083 82 5590 DB 130 :63 1 

30B4 43 5600 DB 'C! : 64 

3085 46 5610 DB 'F' 65 

3086 82 5620 DB 130 : 66 0 

30B7 02 5630 DB 2 :67 1 

30B8 53 5640 DB 's' :68 

30B9 03 5650 DB 3 :69 0 

30BA 8l 5660 DB 129 :70 1 

30BB 4C 5670 DB 'L! 471 

30BC 82 5680 DB 130 :72 0 

30BD 82 5690 DB 130 :73 1 

30ВЕ 42 5700 DB 'B' : 74 

ЗОВЕ 57 5710 DB 'w! :75 

20С0 02 41 5720 DADD: DW DBUF+2 *NEXT DATA ADDRESS 
30C2 5990 POS: ODS 1 :BIT POSITION 
30С3 5999 ORG 4100H 

4100 6000 DBUF: DS 1000 


Listing 5: BASIC frequency-analysis program FREQ. Written in Microsoft BASIC, this program receives text entered by the user and 
prints the frequency distribution of all letters and symbols. One symbol that does not appear by itself in a line of text is defined as 
marking the end of text; the symbol, defined in line 100, is presently "95". 


LIST FREQ (FRECUENCY ANALYSIS PROGRAM) 


10 CLEAR 2000 

12 р=45 

15 5-0 

<. DIM B$(2550) 

а DIM C(D) 

а DIM L$ (D) 

50 FOR N=0 ^ TO D 

60 L$ (N)="~n 

70 NEXT К 

75 PRINT "ENTER ANALYSIS TEXT, TERMINATE WITH %" 
80 FOR Nef TO 10 

90 ТЕРТ BS(K) 

197 IF BS(K)=""%" СОТ? 120 
119 FEXT К 

120 F=N-1 

125 FOREzh TOF 
130 L=LEN(BS(N)) 

149 FOR K= 1 TOL 

150 ^SeMIDS (BS (N), K,1) 
149 FOR J=) T 
170 IF tSJ)eAS. GOTO 220 
180 NEXT J 

190 L$(S) = Аб 
200 с(5)=с(5) +1 
205 Т=Т+] 
210 $=$+1 
215 GOT) 230 

220 уна 

225 Т=Т+ 

220 ot K 

240 NEXT К 

245 Mz] 

259 FOR К=1 TO 5-2 

255 FOR N=] TO S-M 

260 IF oe pec UN) GOTO 274 
262 Ty SUE NE, 1} 

264 U=c(K-1 

266 LS(N. er 
268 C(N-1)=c (К) Listing 5 continued on page 246 
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MEET RXIOM'S IMP — 
THE ONLY LOW COST 
IMPACT PRINTER 
DESIGNED FOR 
APPLE COMPUTERS. 


Three-Way Forms Handling 


IMP is equipped with both friction and adjustable tractor feed (9-1/2 
to 9-1/2 inches) to provide three-way forms handling — single sheet, roll paper, 
and fan fold. 


The Nitty Gritty 
Hardware IMP prints 80, 96 or 139 columns of crisp hardcopy at a speed of 
and Software one line per second. The 7x7 dot matrix has a standard 96 ASCII 
Compatible character set. IMP's stylish low profile case will complement APPLE 


in any home or office. And, in addition to being distinctively 
styled, IMP is rugged, with a heavy duty mechanism, ribbon 
cartridge and single snap-out board for easy maintenance. 


Visit your local computer store to see Axioms 
IMP-APPLE in action. 


"Trademark of Apple Computer, Inc. 


Priced at only $699, 
Axioms versatile IMP-APPLE is the 
only high quality impact printer 
specifically designed to operate 
with the popular APPLE computers. 
Its completely hardware and 
software compatible with APPLE. 
Even comes with cables and 
connectors for direct plug-in to 
the computer. No additional i 
interface is needed. 


AXIOM CORPORATION 


1014 Griswold Avenue • San Fernando, СА 91340 
Telephone: (213) 365-9591 + TWX: 910-496-1746 


€nhances HiRes Graphics 

IMP greatly enhances HiRes 
graphics. While other printers can only 
reproduce graphics on a 1for 1 basis, IMP 
provides over 90 different aspect ratios, with 
complete control over horizontal and vertical 
resolution, placement, and orientation. For example, 
a chart could be reduced and printed on one portion of 
the paper, with text added. IMP also enhances APPLE's alpha- 
numeric capability by providing lower case. It's super simple to 
operate, too, with all printer commands controlled with a simple 
key stroke. Another plus, IMP is one of the few printers compatible 
with PASCAL. How is all this versatility made possible? For one 
thing, IMP has a 9K byte ROM in its special APPLE interface, 
while others have 956 bytes or less. 


Circle 156 on inquiry card. 


Listing 5 continued: 


270 LS (К)=Т$ 
C(N)-U 


2€] PRINT "LETTER FRECUENCY ANALYSIS" 
292 PRINT 
203 PRINT "LETTER", "COUNT", "PROBABILITY" 


994 PRINT № к ара ра аан ше шіт өс өз ee et Р Р ИР өз “ш Әр а қи лғ ә» Serves = 


295 PRIFT 

401 FOR N= 0 TO D 

310 PRINT LS(N),C(N),C(R)/T 
320 NEXT N 


Text continued from page 226: 

is uniquely dependent upon the code being used. How- 
ever, the basic structure and program can be used with 
any Huffman code. 

There are three parts to the table structure: the index 
values that allow the program to step through the ap- 
propriate number of table entries (ie: tree branches) as the 
data-stream bit values are serially examined; the decoded 
character that results from the search; and a flag to in- 
dicate to the program that the next table entry found is a 
character and not an index value. The index values are 
always in pairs, with separate index values for a 1 ога 0 
bit-stream value. Therefore, as the program scans 
through the table at each pair of index values, one or the 
other is selected, depending upon whether the bit in the 


BYTE 
BACK ISSUES 
FOR SALE 


The following issues are available: 
1976: July and November 
1977: March, May thru December 
1978: February thru October, December 
1979: January thru December axcept March 
1960: January lo currant issue except February and October 
Cover price for aach issue through August 1977 16 $1.75 
Domestic, $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 
November 1978 lo currani 15 $3.00 Domestic; $3.75 Canada 
and Mexico; $4.50 Forelgn, 


Send requests 
with 
payment 
fo. 


BYTE 
Publications 
70 Main 51. 
Peterborough 


Back issues 
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data stream is a 1 or a 0. 

The table-scanning process consists of adding the data 
bit to the current table address. This gives a new address 
whose contents, an index value, is added to the address of 
the index value itself, This new table address is the ad- 
dress of the next node in the tree of figure 2. 

This process continues until a flag is detected, in- 
dicating that the next entry is the desired letter. This test 
is performed each time an index-value address has been 
computed. The flag is the most significant bit in the table 
entry. The remaining 7 bits are interpreted as an ASCII 
character if the flag is on (logical 1) or as an index value if 
the flag is off (logical 0). This limits the index value to 
127, the maximum distance in the table that can be 
skipped when processing 1 data bit. To help explain this 
process, a portion of the table is shown in figure 3. 

In the Huffman code used in this program, the letter "T" 
is 1010. The decoding program identifies the correspon- 
ding letter by using the data bit stream and the decoding 
table previously described. The first data bit is added to 
the table address, TAB, giving a new address, TAB +1. 


TABLE TABLE СОАТА 
ADDRESS EWTRY FLAG BIT 
TAB +0 4 OFF 


CHOOSE FIRST BIT 


CHOOSE SECOND BIT 


4 
ALOT OFF [1] 
| | ADD 2 — E 
„| OFF 1 


2 
“1 
”? 
+3 8 
$4 130 
+3 mem. Е 2) OFF 
+6 Е OFF 
+? 130 =120+2 139 ON 
+ 8 138 
*9 1 
+10 R 
6 
1 


CHOOSE THIRD OIT 


A 
CHOOSE FOURTH BIT 
AŬD 2 A 1010 DECODED 


+11 
+12 


(ЕТС ) 


Figure 3: Use of the binary tree tables in programs ЕХРІ and 
EXP2. This annotated table interprets the first 13 bytes of the 
lookup table in both the code-expansion routines. It cor- 
responds to the part of the binary tree ín figure 2 that leads to 
the letters E, 1, and R. This figure shows the process by which 
1010 is decoded as the letter 1. 
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[аке on your tougtes! agixgnment You name it! Саган Ledger, Accounts 
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Commodore Computer 
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System * Level 111 


Operating 
System 
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Proportional Spacing 


е 2-80 controlled $2495 


* Up to 198 columns 
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NY repdents add 8% sales 14x 
e Same day 4h imer on prepaid and 


The single board 
microcomputer 
that's perfect 


for GP/ Net " 


Everything you need for a network slave is built in: 
Z-BO processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board will add 
additional poris, priority interrupt control, and IEEE 
S-100 bus master capability for the network master 
processor. And MuSYS delivers all the software sup- 
port you need to take advantage of CP/NET™ and the 
advanced MP/M™ operating system. For your multi- 
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas- 
es) and increase total throughput, while maintain- 
ing hardware isolation for each user. 
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counts available. Call or write today for more details. 
CP/Net and МР/М are trademerks of Oigite! Research. 


VUSGS 


Multi-user Microsystems 


1451 Irvine Blvd., Suite 11, Tustin, CA 92680 
(714) 730-5692. TWX: 910-595-1967 
CABLE: MUSYSTSTN 
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The index value here, a 1, is added to the previous result, 
giving TAB+2. The first bit has now been processed. 

Beginning on the second bit, 0 is added to the previous 
result and the new index value pointed to is 2. This is 
added to the previous result, giving a new address of 
TAB-4. 

The second bit has now been processed. The next data 
bit, a 1, is added to the previous result, giving the address 
TAB--5. Adding the index value at this location, a 2, 
gives the new address, TAB+7. The third bit has now 
been processed. 

Adding the last data bit, a 0, gives the entry 130. The 
fact that this value is greater than 128 proves that it is 
really an index value of 2 with the flag bit set; 130 = 128 
+2. This tells the user that the next entry, two locations 
further, is the desired character. Adding the index value 
of 2 points you to the letter "T". Since a letter was found, 
the process is repeated from the beginning, continuing 
with the next bit in the data stream (providing that the 
supply of data has not been exhausted). 

—-—— A——— c c0 01 — E) 


Shorter codes are used for the more 
frequently occurring data elements, 
and longer codes are used for less 
frequently occurring data elements. 


COMP2 Description 

The COMP2 program, given in listing 3, is similar to 
СОМР1 except for one significant difference—the serial 
bit stream that results from the encoding process is 
packed and stored 8 bits to the byte. This provides true 
compression and is useful when the compressed file is 
stored in main memory or when the mass-storage device 
requires an 8-bit word. An interesting occurrence in using 
a compression scheme like this is that a low degree of 
data encryption occurs automatically when the bit stream 
is broken into 8-bit bytes. Referring back to the example 
where the word "compression" was represented by 47 
bits, you can see that the 8-bit bytes look like the follow- 
ing: 


(Binary) (Hexadecimal) (ASCII Meaning) 
01000111 47 G 

0000111 OF SI (Control character) 
01011011 5B Left bracket 

10001100 8C Not defined in 7-bit ASCII 
11010101 05 Not defined in 7-bit ASCII 
1101100 D(?) Insufficient data 


If someone looked at this data, it would not be im- 
mediately obvious that this is the word "compression". 
Some knowledge about the processing method or some 
effort in decoding it would be necessary to retrieve the 
original word. 


EXP2 Description 

The EXP2 program, given in listing 4, is similar to 
EXP1 except that it expects to find the data to be decoded 
in a packed form of 8-bit bytes. It works in conjunction 
with COMP2. As in EXP1, the decoded data is sent to 
some sort of terminal device. Any other destination could 


be used with a slight code change. 


Tough Tyvek sleeve- 

no paper dust, no 

static electricity. 
100% certification — 
every single disk 
tested at thresholds 
2-3 times higher than \ 
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Cross-linked oxide 
coating —for low 
head wear and 
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media life. +. 


Double lubrication- 
lubricants both in the 
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disk surface, to mini- 
mize media wear due 
to head friction. “~ 


Bi-axially oriented 


polyester substrate — 

for uniform and reli- — 
able performance 

year after year. 

Not just a strong case...but an attractive, dust- leon о ала: ж a di 
proof, easy-to-carry case, with 40 BASF FlexyDisks? | e Mktg. Svcs. | 
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in magnetic media. ..the best value available in | Name Title | 
premium-grade floppy disks. For the name of your | Company | 
nearest supplier, write ВАЗЕ Systems, Crosby | Adress | 
Drive, Bedford, MA 01730, or call 617-271-4030. | ci аш 5 | 

| Telephone | 
Circie 159 on inquiry card. Роа some eria Cle AM m Жы... 


Listing 6: Listing of the execution of program FREQ (listing 5). 
This listing is the result of running the FREQ program, using 
eight lines of BASIC code as the text to be analyzed. 


OK 

RUN OF FRECUENCY ANALYSIS PROGRAM 
EFTER ANALYSIS TEXT, TERMINATE ITH % 
? "120 fzm-1" 


? "125 forn=0 to f" 

? "130 121en(b$ (n))" 

? 140 for k= 1 to 1" 

? "150 a$-mid$(b$(n),k,1)" 

? "160 for j=0 to d" 

? "170 if 1$(1)=а$ goto 220" 
? "IRỌ next 3" 


? 4. 
LETTER РКЕСЈЕКСҮ ANALYSIS 
LETTER COUFT PROB ABILITY 


7.75194Е- 03 
7.75194Е- 03 
7.75194Е- 03 
7.75194Е.03 
7, 75194E.17 
7,7519^E-0^ 
7.75194Е.. 04 
7.75194Е- 03 
7.75196Е.07 
1,55039E- 02 
1,55039E- 02 
1,55029E. 02 
1.55039Е. 02 
1,55039E- 02 
1.55029Е- 02 
1,55039E- 02 
1,55039E- 02 
2, 2255BE- 02 
2,2255ВЕ.02 
3.10078E- 02 
3.10078E- 02 
3.87597Е- 02 
3.87597Е-02 
3,87597E-02 
4,65115E-02 
^4,65115E- 02 
4.55115Е- 02 
5 .42636Е- 02 
6.20155Е. 02 
7.75194E- 02 
8,52713E-02 
piseset 


UJ r3» AUS DL UA 04 20 QE 0A 2X Swe 


QN ЖД. M ON OX ON URS SNR P9 PO 09 09 мм К Ж ete ee кән 
mee D> 


34 OO Iie Se тау РГ м с е 


FREQ Description 

To aid in doing frequency analysis, a small program, 
FREQ, was written in Microsoft BASIC. (See listing 5.) 
This program counts the occurrence of symbols (letters, 
spaces, punctuation marks, etc) that have been entered 
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Operation Performed 


Assign string space. 
Maximum number of unique sym- 
bols expected. 
Number of unique symbols 
entered. 
Text working buffer. 
Symbol count array. 
Symbol array. 
50 thru 110 Entry of text to be analyzed. 
80 Loop control for number of lines 
(may be increased). 
120 F is number of text lines entered. 
125 thru 180 Input line is transferred to text 
buffer. 
Count number of each type of 
symbol; T is total count; C is 
count of corresponding symbol in 
symbol array. 
Sort symbols by count in ascend- 
ing order. 
Computer probability and output 
results, 
Table 3: Operations performed by lines of code in the 
BASIC program FREQ of listing 5. 


190 thru 240 


245 thru 278 


291 thru 320 


and prints the frequency analysis. In order to include 
spaces in the count, the input array should be initialized 
to be filled with a symbol not occurring by itself in the 
text stream. The same symbol can be used to terminate 
the text-entry operation: I used a percent sign (96). 

The size of the text block to be analyzed is limited only 
by available memory. To get a reasonably accurate 
analysis, the text block should be more than several hun- 
dred characters and be representative of the entire text. It 
is not necessary to do a frequency analysis every time a 
code is constructed. However, the closer the code lengths 
correspond to the frequency of occurrence, the more effi- 
cient the resulting compression will be. 

A sample run of FREQ is shown in listing 6 with the 
text input being part of the program itself. By comparing 
this output with the figures of table 1, you can see how 
the letter frequency for a BASIC source program com- 
pares to that of plain English text. 

Finally, since there are no remarks in the FREQ pro- 
gram, the information in table 3 will help you understand 
the program. № 
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Can your 
word processor 


WHAT YOU SEE 
І 5 


ass this screen test? 


WordStar™ software does"! displayed and automatically stration booklet. Remember, when 


And does it better than any other revised on the screen. You can youre the star, were the star. 


word processing system. Not only specify enhancements like 
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high-priced WP system, with And WordStars so much INTERNATIONAL CORPORATION 
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Build an Intercomputer 


Have you ever wanted to share a 
program or data with someone, but 
had no way to get it from your 
machine to his without typing it by 
hand? While this facility is lacking on 
most microcomputers, it is so 
necessary to scientific and business 
computers that it has long been taken 
for granted, The power of a computer 
is greatly enchanced when it can com- 
municate with geographically distant 
computers, Computers can attain in- 
creased efficiency by sharing both 
resources and data, or by distributing 
the work load among connected com- 
puters. These capabilities also in- 
crease the versatility of the computer 
as a tool, and make possible such ser- 
vices as electronic mail and quick ac- 
cess to data. These and similar advan- 
tages will become available to the 
hobbyist and the small businessman 
through the use of intercomputer data 
links. 

This article describes a specific im- 
plementation of a connection be- 
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Data Link 


Mike Wingfield 
93 Pine Hill Rd 
Bedford MA 01730 


PE тТтеолыыь к затынан == <-> нинин НЫШЫП 1 
The power of a com- 


puter Is greatly en- 

hanced when It can 

communicate with 
geographically distant 


computers 
Ы. “ҰМТ Ст ee 


tween two computers that provides а 


symmetrical facility for terminal link- 
ing and memory-to-memory file 


USER A 


ж 


"d 


z Э COMPUTER 


transfers. Terminal linking implies 
that the output from each terminal is 
echoed on the remote terminal. File 
transfer implies the error-free 
transmission of a block of data from 
one computer to the other. The pur- 
pose of this article is to provide in- 
sight into the requirements of large- 
scale network design through an ex- 
amination of one specific implemen- 
tation. 


System Overview 
As presented in figure 1, each end 


USER B 


# 


1, DATA LINK 


Figure 1: Typical data-link system configuration. Although the connection between the 
terminal and the computer is hardwired (ie: a direct electrical connection), the data link 
between computers (bridging a large distance) is usually accomplished via radio or 


telephone link. 


Why is the 88G Printer 
the new industry 


leader? 


QUALITY 


The attractive, durable 88G casework is 
formed from impact-resistant, Вате- 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 


MICROPROCESSOR 
CONTROLLED INTERFACE 


The microprocessor array provides the 
intelligence for a dual RS232 serial 

and a Centronics? type parallel interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 


The short line thruput of the 88G has 
been increased by incorporation of a 
Quirk Cancel feature that fully utilizes 
the bidirectional /unidirectional printing 
capabilities. Built-in diagnostic and 
self-test capabilities allow the user to 
easily pinpoint system problems and 

a Power On confidence 

test verifies 
operational status of 
the printer each 

time power is applied 


Circle 161 on inquiry card. 


a 


VERSATILITY 


The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor/pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide. 


Complete forms control allows the 

BBG to be quickly configured for printing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roli holders and 
single sheet feeders can be quickly 
attached. 


The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 


GRAPHICS 


A high-resolution, dot-addressable 
graphics option can be added for abt 
cations requiring plotting, printing o 
screen graphics, drawings, illustrations, 
etc, Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 


@Centrocies 16 a registered trademark of the Centronics Data Computer Corp 


LONG LIFE 
RIBBON CARTRIDGE 


Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 


PRICE 


Every detail is directed toward providing 
a heavy-duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 

a comparable price. The 88G is an 
obvious industry leader. 


Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 263-3081 


Now-Break Through The 64K 
Micro-Memory Limit! 


SWEET 
SIXTEEN 


Bank Selectable 1 6K Static RAM 


4 


SAVE $50.00 

LIMITED TIME OFFER 
Don't buy апу more antique RAMs (RAM without 
bank select) — now there's Netronic's new 
SWEET SIXTEEN hoard fealuring a universal soft- 
ware bank selec! system. SWEET SIXTEEN is 
capable of addressing 2.048 different banks. 
With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to a multi- 
lerminal system. 


LOOK AT THESE FEATURES: 


ө 300 NS, low power 21147. 

€ Software Bank Selector — Universal decoder 
works with Cromenco, Alpha Micra, Netronics, most 
other systems, ог your design. Onboard dip 
swilches: Bank Select Enable; Reset Enable; Reset 
Disable; Port Address; Port Data. 

© All Inputs And Outputs meet the proposed IEEE 
standards for the S- 100 bus. 

© 4.0 MHz Üperatiaa. 

© Schmitt Trigger Buffer on all signals for maximum 
noise immunity. 

е Addressable On 16k Boundaries, 0-64k, dip 
switch selectable. 

@ Phantom Option, dip switch selectable. 

© PWR/MWRITE Optien, dip switch selectable. 

€ LED Indicator to display status. 

9 Glass Epoxy PC Board with gold-plated contacts 
and double-sided solder mask. 

ө Fully Sockeied. 

* Four Separate Regulators for maximum stability. 


'0-Gay Money-Back Policy For Wired & Tested 


| Unit: Try a fully wired hoard — than either keep it. 


return it for kit, or simply return il in working condi- 
000. Continental U.S.A. Credit Card Buyars 


CALL TOLL FREE: 
800-243-7428 


Outside Cannatticut: аинвваввавяая» 


Computers can attain 

increased efficiency by 

sharing both resources 
and data. 


of the connection consists of a com- 
puter and a terminal (such as a 
teletype or a video display terminal). 
The local computer is connected to 
the remote computer via a data link 
that is implemented by an asyn- 
chronous serial hardware interface 
and the software necessary to support 
data transfer. The data link may be 
hardwired if the distance between 
computers is short; or, it may consist 
of a pair of modems connected by a 
telephone line if a hardwired line is 
inconvenient. Figure 2 illustrates the 


6800 
MICROPROCESSOR 


READ - ONLY 
MEMORY 


PROGRAMMABLE 
MEMORY 


hardware configuration of each com- 
puter—in this case, a 6800-based 
system. Two ACIAs (asynchronous 
communications interface adapters) 
provide the necessary interfaces to 
the terminal and to the line. The soft- 
ware involved occupies approximate- 
ly 700 bytes of memory. 

The user interface can be defined as 
the view the user has of his computer. 
The interface to the data-link soft- 
ware was designed to be as simple as 
possible (to reduce the amount of 
software), and yet provide the user 
with two capabilities: 


€ Echoing of characters typed by one 
terminal on the other terminal. This 
feature enables two persons to com- 
municate with each other, This is the 
transparent or linking mode, which is 
the default state of the software. 

© Initiation of a file transfer from one 


YO OTHER 
COMPUTER 


ASYNCHRONOUS 


From Connecticut Or For Assistance: 
(203) 354-9375 


Plaase send the items checked below: 

(1 SWEET SIXTEEN kit; No. S-18 .... (reg. price 
$249.95) now 5193.96“ 

(7 SWEET SIXTEEN, fully assembled, tasted, 
burned in; No. $-16\'... (reg. orice 5289.95) 


COMMUNICATIONS 
INTERFACE 
ADAPTER (ACIA) 


now 5239.35* 
*Plus $2 postage В insurance. Connecticul! residents ASYNCHRONOUS 
add sales lax. COMMUNICATIONS 


TERMINAL 


Total Enclosed: $ 1S 
О Parsanal Check C Money Order/Cashier's Check 
C VISA O Master Charge (Bank No. — 
Acci. No. — Ee, Dsete ООО 


Signature 

Print 

Nama 

Address 

City 
Sac Zi 


IN NETRONICS 


RESEARCH & DEVELOPMENT, LTO. 
333 Litchfield Ad., New Milford, CT 06776 


INTERFACE 


ER 
ADAPTER (ACIA) 


DATA ADDRESS 
Bus BUS 


Figure 2: Hardware configuration of a 6800-based computer. The computer com- 
municates across the data link by means of the ACIA, which converts the 8-bit bytes of 
information to a continuous {serial) stream of bits, This serial bit stream is transmitted 
by use of the modem, which translates between the binary signal and a signal that can 
be carried across telephone lines. 
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FOR OVERWORKED COMPUTER OPERATORS, 


OUR SLC-1 MAKES THE PERFECT ASSISTANT. 

Your computer may lose track of things once in a 
while. The time, for example. When it does, your operator 
has to make sure it gets things right again — which costs 
you time and money. If they make a keying error, these 
costs go up. 

That's one good reason to get your computer a 
smart new assistant like the SLC-1. It listens to everything 
your computer says. When it recognizes a Key phrase, it 
flashes back the answer instantly. A battery backup system 
keeps the SLC-1 running, come power failure or system 
crash. And unlike your regular operator, the SLC-1 
doesn't make mistakes. 

Plus the SLC-1 does a lot more than timekeeping. It 
also provides instant answers to a variety of mainframe 
questions. You pick the key phrase it looks for, and type in 
the responses. Then — for example — if your computer goes 


down, it can be automatically re-booted back into action 
under the SLC-1 supervision. 

The SLC-] does all this because it's driven by its own 
computer, a 6502 microprocessor. So when you want to 
use your main computer for something else, you still have 
— for backup — the SLC-1, with its own 1K bytes of RAM 
(expandable to 12K). 

But even with its optional 10-digit display the SLC-1 
is inexpensive to hire. And it's simple to train. Just plug it 
into the RS-232 or 20-mA current loop serial link between 
your computer and terminal, enter your message responses, 
and you're all set. 

So give yourself a break: talk to our personnel counselor 
today at Digital Pathways, 1260 L Avenida, Mountain View, 
CA 94043. Or contact us at (415) 969-7600. TWX 910- 


379-5034. We'll introduce you to T 
anew assistant that doesn't talk DIGITAL 
PATHWAYS 


back. Except to your computer. 


MEET THE ASSISTANT COMPUTER OPERATOR 
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THAT NEVER TAKES A COFFEE BREAK. 


өт 


( CHECKSUM- Po m 


ман) 


5-ғе-------- And 


DATA BYTES 


Figure 3: Frame format for data transmission, A frame is information that will be transmitted across the data link as a unit and 
checked for accuracy upon receipt. For the purposes of transmission accuracy, the data is preceded by a header and followed by a 
trailer. DLE and STX are both 1-byte ASCII characters. (OPC) stands for opcode, which is a 1-byte quantity that tells the receiver 
what kind of data follows. A running 2-byte total of the data bytes is kept. This is deposited as a checksum, high byte first, and is 
used by the receiving computer as a check against transmission errors. 


(c) ADDRESS FRAME: 


(ADDR- | (ADOR- ( CHECKSUM- ( CHECKSUM- 


| (CHECKSUM- ( CHECKSUM- 
ЛО) 


DATA BYTES 


{=} ACKNOWLEDGE FRAME: 


{d) NEGATIVE 
ACKNOWLEDGE FRAME: 


HIGH) LOW | 
( CHECK SUM- ( CHECKSUM- 


Figure 4: Frame formats for different types of data. The third byte in each frame dictates the type of data sent in that frame. A hexa- 
decimal 30 means that the current frame contains a 2-byte hexadecimal address, sent high byte first: this is an address frame, with for- 
mat as illustrated in figure 4a. A hexadecimal 31 denotes a data frame, which is the only frame that has a variable length. (See figure 
4b.) Because the end of the data is marked by a DLE ETX sequence, a DLE within the data byte area is transmitted twice to indicate 


that it is data, rather than the end of valid data. A hexadecimal 32 denotes an acknowle 
decimal 33 denotes a negative acknowledge or NAK frame (figure 4d). The address and 


e or ACK frame (figure 4c), while a hexa- 
ta frames are sent to the computer that is 


receiving data. The ACK and NAK frames are sent from the receiving computer to acknowledge error-free or faulty transmission of 


the previous frame, respectively. 


computer to the other. This is done 
by specifying a local starting address 
of the file, the remote loading-start 
address, and the byte count of the 
file. This is accomplished by a simple 
command interpreter that asks for 
these three parameters and initiates 
the transfer. Data blocks are 
transmitted by one computer, and 
their reception acknowledged by the 
other. This is the file-transfer mode of 
the software. 


The following information outlines 
the sequence of events leading to the 
transfer of a file between computers. 
User A dials up user B over the 
telephone and both computers are 
connected via modems. (See figure 1.) 
User B tells user A, via the link, the 
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name and loading location of the 
desired file, The file can be a BASIC 
program, an assembly program, a let- 
ter, or any other kind of file. 

User À types a control-F that in- 
itiates the local command interpreter, 
resulting in "S:" being displayed. User 
A keys in four hexadecimal digits 
(representing the source address) and 
a carriage return. The command in- 
terpreter types "D:" and waits for 
four more hexadecimal characters 
and a carriage return (representing 
the destination address). 

Finally, a “#:" directs user A to 
type in the byte count and a carriage 
return; this begins the file transfer. 
When the transfer is complete, user 
А% computer returns to the linking 
mode. Further file transfers can then 


be negotiated before the telephone 
connection is manually broken. 

During specification of the ad- 
dresses and byte count, a backspace 
erases the previously typed character 
and a control-X aborts the command 
interpretation and returns the com- 
puter to the linking mode. Any illegal 
hexadecimal characters typed are ig- 
nored and the terminal bell is sound- 
ed for each occurrence. 


Communication Protocol 

To insure correct interpretation of 
a sequential stream of bytes, a com- 
munication protocol that imposes 
meaning on the data stream must be 
specified. Cornputer protocols, like 
human protocols, are those modes 
of behavior agreed upon between 


alk with An methyst about әсі sentences, 
nof таат lers, qu otatioys Rotes ana 
се- дес s UI ability to edit Үр 

displ lay several тек edt programs at once 


is Е absolutely unequaled by any ЕС system. 


FA eth st can be modified to suit your yeeds because 


| e source the сойтя Ou. can 
$ ) vp PY Ше: the А Ф any nani, o 


One yeac$. support is included —— Tis dont leave you 


о fe 2 с yourself тй. оис thorough, readable 
ЕАН as eas oe ten | Кот оис 


USECS. Amethyst comes 


Se ems с Weite proge e coed word Peo 


Amethyst $350 (less C compiler $250) manual $35 


Mince (Amethyst text editor) $125 manual $15 demo disk $10 
Scribble (Amethyst text formatter) $125 manual $15 
Mince and Scribble ordered together $175 


48K CP/MF required. Available on 8" soft sector diskettes. Mince and 
| Amethyst require a cursor-addressable terminal. Dealer, site, OEM, 

Ah and **NIX versions and licenses available. 

fili 

f 

„= Mark of the Unicorn, P.O. Box 423, Arlington, MA. 02174 (617)489-1387 
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The days of complicated, unreliable, 
dynamic RAM are gone: 
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‘the vitrabyte memory board 


$199.35 (єх: 


Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ulirabyte ВАК 5100 memory board. 

ONE CHIP DOES IT ALL 

JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does il ай. [мег 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts ... delay lines ... massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 


performance . . . low power consumption . . . 
data outputs ... 200 № 4116 RAMs ... on-board 
crysial .. BK bank selectable... fully sockeled. . . 
solder mask on bath sides of board... designed for 
8080, 8085. and 280 bus signals . . . works in Explorer, 
Sol, Horizon, as well as all other well-designed S100 
computers. 

GIVE YOUR COMPUTER A BIB BYTE OF MEMORY 

POWER WITH JAWS — SAVE UP TU $90 0А 

INTRODUCTORY LIMITE(-DFFER SPECIAL PRICES! | 
UNDECIDED? ГАУ A WIRED 15К JAWS ІМ YOUR COMPUTER ON OLR 
!0-0DAY MONEY- BACK OFFER (SPECIFY VOUR COMPUTER) 

CONTIRENTAL U $ А. CREDIT CARO BUYERS QUT ІМ CONNECTICUT САМ 


CALL TOLL FREE 800-243-7428 | 


From Connecticut Or For Agsistence. (203) 354 8375 


EN NETRONIC RESEARCH & ics! 


i 
Г 
i 
І 
| i 
! DEVELOPMENT LTD. 
- 333 Litchfield Road, New Milford. CT 067761 
| Please send the ilems checked below: 
- C] JAWS 16K ВАМ hit, №. 6416, 5199.35. * 
т C] JAWS 16K RAM fully assembled, tested, burned in, 
| Wo. 64316W, $229 95.* 
| С JAWS 32K RAM hit, No. 6432, (reg. price $329.95). 
; SPECIAL PRICE $209.95." 
| Г] JAWS 32K RAM fully essembied. tested. burned in, 
i No. 6432W. (rag. price $369.95), SPECIAL PRICE 
‚ $339.95.* 
1 | JAWS 48K RAM hit, No. 6448, (reg. price 5459.95}, 
- SPECIAL PRICE $399.95.* 
1 JAWS 48K fully assembled. tested, burned in. No. 
6548W. (гер. price $509 95]. SPECIAL PRICE 

.95. 
| г) JAWS 64K RAM kit, No. 6464. (reg. price $589.95). 
t SPECIAL PRICE $499.95.* 
! Л JAWS 64K RAM fully assembled, tested, bursad ia, 
т Но 645414, (rag. price $649.95). SPECIAL PRICE 
t $559.95.* 
- С] Expansion hit, JAWS 18K RAM module, to expan 
i any of Ihe above in 16K blocks up to ВАК. №. 1ВЕХР. 
і 512395" 
1 А! prices plus 52 postage and handling. Connecticut 
residents add salas tax. 
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parties. Bridge-bidding sequences are 
an example of a human protocol, 
although the complete protocol 
agreement between partners must be 
negotiated. Computers require 
precisely specified protocols. 

To encode meaning into a data 
stream, the concept of a frame must 
be introduced. À frame is a stream of 
bytes with а beginning-of-frame 
mark, a coded portion (which deter- 
mines the use of the data), the data, 
and an end-of-frame mark. To enable 
more reliable communications along 
a noisy channel, a checksum is ap- 
pended to the end of the frame; this is 
used by the receiver to verify that no 
bits have been dropped. Figure 3 
presents the structure of the frames 
selected for this file-transfer applica- 
tion. 


Due —— JÉ(———— ЕЕ 1 
Computer protocols, 
like human protocols, 
are those modes of 
behavior agreed upon 
between partles. 


Since each byte in a stream can 
assume any one of 256 values, a 
special technique is used to denote the 


beginning and ending of a frame. One 
particular byte is selected to be the 


data-link escape (DLE), to signify that 
the next byte is to be interpreted as 
either start of frame (STX) or end of 
frame (ETX). The receiver, when see- 
ing a DLE and a STX in series, knows 
that a frame has begun. When the 
DLE ETX pair is received, it knows 
that the end of frame has been 
reached and that the next 2 bytes con- 
tain the checksum. To preclude the 
appearance of a DLE STX or DLE 
ETX pair within the data portion of 
the frame, all DLEs in a data frame 
are doubled — а! is, transmitted as 
DLE DLE. The receiver, seeing two 
sequential DLE bytes, simply discards 
one of them to restore the frame to its 
original length. 

The byte following the DLE STX is 
assigned the function of an operation 
code (opc) that is used to give mean- 
ing to the data portion of the frame. 
Four types of frames are defined: an 
address frame (hexadecimal 30), a 
data frame (hexadecimal 31), an 
acknowledge frame (hexadecimal 32), 


and a negative acknowledge frame 
(hexadecimal 33). These four frames 
represent the minimum set required 
to successfully get a file transferred 
from one computer to another in a 
simple, yet reliable fashion. 

One design possibility not used 
here would put the address field in the 
data frame so that the start-load ad- 
dress for each frame would be 
available just before its associated 
data. This would have eliminated the 
necessity for the address frame; 
however, it would require a buffer in 
the receiver equal to the length of the 
frame. The buffer would be used to 
hold the data until the checksum 
verified that the received data is 
perfect. If the data were not buffered, 
but was simply stored at the address 
specified, then an error in the address 
bytes would cause the data to be 
stored in the wrong portion of 
memory. With a separate address 
frame, the address will be verified as 
correct before the data arrives so that 
no receive buffering is required. 

Following receipt of the address or 
data frame, the receiver returns either 
an acknowledge (ACK) or a negative 
acknowledge (NAK) frame, thus in- 
dicating whether the frame received is 
perfect. The sender uses this informa- 
tion to decide whether or not to 
retransmit the frame. Thus, both 
computers must communicate to get 
the whole file transferred without 
error. 

Figure 4 illustrates the structure of 
each of the four of frames. Data 
bytes corresponding to the code for 
DLE are doubled only in the data 
frame, which has variable length. 
This is unnecessary in the other three 
frames because they have a prede- 
fined length. 

The checksum is simply a 16-bit 
sum of all the bytes in the frame (ex- 
cept the first DLE and the trailing 
ETX). This provides an undetected 
bit-error rate which is adequate for 
this application. 

The frame structure is used only in 
file-transfer mode; in linking mode, 
each character is sent immediately; 
no error checking is considered to be 
necessary. 

The lowest level of protocol in- 
volves the hardware interface be- 
tween the two computers. In this ap- 
plication, the two computers are con- 
nected over an asynchronous bit- 
serial channel. This technique was 
selected for several reasons. À serial 


NEECO | 


(x commodore 


4008 (8K RAM - 40 Column) 

16K “B” (16K RAM - 40 Column) 

32K “В”(32К RAM - 40 Column) 

32K “М” (32K RAM - 40 Column) 

4032 “В” (32K ВАМ 4.0 Basic - 40 Column) .... 1295 
4032 "N"(32K RAM 4.0 Basic - 40 Column) .... 1295 
4016 “В” (16K RAM 4.0 Basic - 40 Column) .... 995 
4016 “М” (16K RAM 4.0 Basic - 40 Column).... 995 
2022 Tractor Printer 

4040 Dual Disk (340 2.0 DOS) 

8050 Dual Disk (1 Meg, 2.0 DOS) 

8010 IEEE Modem 

CZN Cassette 

PET - IEEE Cable 

IEEE-IEEE Cable 


ALTOS COMPUTER SYSTEMS 
RAM DISK 

ACS 8000-15 64K 250K $2840 
ACS 8000-28 64K 500K 3500 
ACS 8000-1 64K 500K 3840 
ACS 8000-2 64K 1M 4500 
ACS 8000-4 64K 2M 5600 
ACS 8000-5 64K 1M 5990 
ACS 8000-6 Mul? - Multi-User 
(14.5 M-Winchester) 112K 1М 10,670 
(29 M-Winchester) 112K 1м 11,870 
ACS 8000-6 Mul4 Multi-User 
(14.5 M-Winchester) 208K 1M 11,960 
{29 M Winchester) 208K 1M 13,160 


EPSON PRINTER PROFESSIONAL 


MX-80 SOFTWARE 
80 Columns, 9x9 Dot Matrix WordPro 1 (8K) ...$29.95 
Bidirectional Printing .. $645 WordPro lll 


Interface Cards (40 Col.) 16K ..... 199.95 
8140 (RS-232) ........... $55 WordPro 111+ 
8161 (IEEE 488) ........... 55 Enhanced 
8131 (Apple Card)........ 85 Version ......... 295.00 
8230 (Apple Cable)....... 25 WordPro IV 
8220 (TRS-80 Cable) ...... 35 80 Col. 32K ......375.00 
WordPro IV+ 
Enhanced 


Version ......... 


5530 (Parallel) 

5510 (Serial) 

5520 (KSR Serial) 
TRACTOR OPTION ... 


— 
55 CPS 
Letter Quality 


High Reliability 


679 Highland Avenue 
Needham, MA 02194 


NEC 
Spinwriter 


Circla 165 on inquiry card. 


MON - FRI 9:00 - 5:00 


... Why not buy from the best? 


INTERTEC DATA SYSTEMS 
32K Superbrain 
(360K Disk Storage), CP/M* 
64K Superbrain 
(360 Disk Storage), CP/M* 
64K Quad Density Superbrain 
(700K Disk Storage), CP/M* 


ATARI 
COMPUTER 
SYSTEMS . 7 e 


ATARI 400 (8K RAM) 
ATARI 400 (16K RAM) 
ATARI 800 (16K RAM) 
ATARI 410 RECORDER 
ATARI 810 DISK DRIVE 
NEECO also carries all 
available ATARI software 


APPLE Ш т Stock!! 
128K, with Monitor and Info Analystpak 


Multi-Cluster for Commodore Systems. 
Allows 3 CPU's (Expandable to 8) to access 
a single Commodore Disk. 


Multi-Cluster $795 (3 CPU's) 
Each Additional CPU $199 (up to 8) 


DIABLO 630 
45 CPS, Letter Quality 
RS-232 Port $2,710 


FP 1500 
25 CPs, 
Letter 


Quality 


"A 


Serial or Parallel $1995 


NEECO Order Lines: (617) 449-1760 


Telex 951021 


VISA/MC Accepted 


NEECO Order Lines: (617) 449-1760 
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NEW!!! THE 


“АДА, MOUTH 


for $100, Elf ii, apple, TR ET Level TE 


From $99. 95 kit 


Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 


and your machine. 


Thal's right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on-line in just 

- inules, it's ready for spoken-language use in office, 

business, industrial and commercial applications, 

in games, special projects, R&D, education, secu- 

rity devices — there's no end lo the ELECTRIC 
UTH's usefulness. Look at these features: 

ж Supplied with 143 words/letlers/ phonemes? 
ph they capable of producing hundreds of words 
and phrases, 

* Expandable mm- Va i thousands of words 
and phrases (just add additional speech ROMs as 
t те availabl 

* Four models. which x бау іпіп 5100, Apple, 
EH И and TRS-80 Level 1 computers. 

* aa it ta - by using either Basic or machine 


карр ta p" complete inafructions 

wil ion em й 

* Uses National ch ААА "Digitalker” 
system. 


* Includes on-board audio amplifier and speaker. 
e rovisions for external speakers and 
am 

e Adds а new dimension and excitement to pro- 
gramming: leis you modify existing programs and 
games to add spoken announcements of results. 
warnings. etc. 

è Installs in jus! minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in T their digital equivalents in ROMs. 
= моа TASER Sarg and phonemes are i ps 
they are simply called for by your m t 
synthesized into speech mech The ELECTRIC MOUTH | 
system requires none of your valuable memory 
e except far a few addresses if used in memory 

apped mode. [n mos! cases, oulput ports (user 
аы) are used. 


vn aighes и іы іміма runnher ы сі 
Toon minien cancel dawn іа ef wml ¢ и | 
[э Му cart ше Бі! 
fiva Еу чае (au Мб сш P н | 
шә x EE E Б, ee | | 
baa re (Ойы race (сат lower ріш the | 

h 1 presi "m 
risen i cad 250 шеке == roe e" ч 
Шғмел ин.  cherk БЕ" pulum, up a 
fourteen - рое high шШ те wi р 
finem higher mmus т межы 9 
піт danger hour тїш 
"m4 depa Eh nue ra м : 
pi il" and E э eai are шы "1 
Metronet RED “Apple” ін о rag. 

ah ТН, 


| Computer tar Inc. "TAS-0 Level IT" is a reg. 
| Continental U.S.A, Credit Card Buyers Outside Connecticut © 


CALL T TOLL FREE ‚ 800-24 3-7428  : 


в 
u 
а То Frem Coanecticul Technical Assistance, Ete., 4 
Е 
[| 
ê 


Call (203) 154-8375 
:NETRONICS R&D LTD. гері B4 


н 333 Litchfield Road, New Milford, CT 06776 
е Please send the items checked below: 


* C) $100 "Electric Mouth" kit ......... vores 500.058 
а Elf li "Electric Mouth" kit ............ ‚ $90.95 - 
s | Apple ^Electric Mould” kit. .......... $119.05 в В 
2 Level 1I "Electric Mouth" kit..... Т 19.05 : 
а Add $20.00 for wired & tested units. АП plus $3.00 postage & i 
а surance. hus ПВ, sales. ux қ T B 
в Total Enclosed $ а 
aC] Personal Check О cashier's Check/Meaey Order a 
«Пуна С master charge (Baak No. -- 2 
* Acct, №. Р 
` Signature Exp. Dele - 
e Print а 
: Name а 
в a 
е Address в 
в в 
a a City 5 
* Siale : 


— eS —————— 
DITTUTTETTTITTITIITIITIIIITIT) еавзеваштваваавышышш 


260 April 1981 © BYTE Publications Inc 


SIGNAL 
LEVEL BiT 00 01 02 


| II БИ а ааа 

0 
Figure 5: Sería! transmission of data. When transmitting data between two computers 
on an asynchronous serial line, the data is transmitted 1 bit at a time with each byte of 
data (8 bits) framed by a start bit and a stop bit; a parity bit usually comes between the 


last data bit (D,) and the stop bit but is omitted in this application due to the error 
checking already provided. Here, the byte being transmitted is binary 11010011 (read 


from right to left). 


COMPUTER A 


SEND FILE SERIAL LINE 
e 
1 d "E 52 
- ғ 
= 2 Ж: Dz «0 
о а «wu x 3 D Е 
x Ж ш о £ ш 
eom ж 
« o >". oa? w« 
o? ш zT. ош 
ш X ш з өс 
wm < ee m 2 = к e 
в X | C 4 


SERIAL LINE 


COMPUTER B 


SEND FILE 


Figure 6: The interconnection of send and receive software modules. When computer A 
sends a data frame to computer B, the receive module of computer B tells its send 


module to transmit an ACK 
frame (if it does not). This ac 


ame (if the data agrees with the checksum) or a NAK 
owledge frame is received by computer A, which then 


informs its send module to transmit new data, or retransmit the previous frame, as 


necessary. 


channel uses few wires when a direct 
connection is possible. For longer 
distances, the link can be made by a 
telephone line and standard modems. 
Also, there are integrated circuits in- 
terfacing directly to the micro- 
processor that can handle this format 
very well. Figure 5 demonstrates how 
8-bit bytes are transmitted along with 
their start and stop bits. To improve 
efficiency, no parity bit is used 
since the checksum provides error 
control. 


Software Description 

The software is organized into 
three cooperating modules: the send 
routine, the receive routine, and the 
command interpreter. The send and 
receive modules are used mainly for 
file transfer. The conceptual connec- 
tion of these two software modules in 
both computers is detailed in figure 6. 
The send routine of computer À sends 
to the receive routine in computer B, 
and vice versa. 

When the send module in A sends a 
frame, the receive module in B 


verifies the checksum and tells the 
send module in B to send either an 
ACK or a NAK back to A. The send 
module in B sends the ACK or NAK 
to А5 receive module, which then in- 
forms A's send module that an ACK 
or a NAK was received. Thus, two 
flags are necessary for communicat- 
ing between the send and receive 
modules; one commanding "send 
ACK or NAK," and the other stating 
"received ACK or NAK." A "send 
file" flag to the send module of À in- 
itiates the file transfer. 

Note the symmetry. Because the 
send and receive sections in each 
computer are independent, and 
because they communicate by flags, 
the send output can be fed directly in- 
to the receive input in the same com- 
puter for test purposes during debug- 
ging. Files can be moved from one 
place in memory to another within 
the same machine, simulating the ac- 
tions of two coupled machines. 

The third module of code is the 
command interpreter, which is used 
to specify the source starting address, 

Text continued on page 266 


QUALITY DISK SOFTWARE 


BACKED BY ON-GOING APPLICATIONS SUPPORT 
from SPECTRUM SOFTWARE 


APPLE If (5 


HOME FINANCE PAK I: Entire Series $49.95 @ (D 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM nol only keeps complete records. it also gives you 
ihe analysis and control 10015 you need Io actively manage your account. 
The system provides routines tor BUDGETING INCOME AND EXPENSE. 
AUTOMATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT or 
printer reports are produced for ACTUAL EXPENSE vs BUDGET, CHECK 
SEARCH DISPLA Y RECONCILIATION REPORT and CHECK REGISTER DISPLA Y 
by month. Check entry is prompted by user-defined menus of standard 
purposes and recipient codes. speeding data entry and reducing disk 
Storage and retrieval time. Six fields of data are stored for each check: 
amounl. check по. date, purpose, recipient and TAX DEDUCTIBLE 
REMINDER. CHECK SEARCH routines allow searching on any of these data 
fields. Routines are also provided tor CHECK SORT by date and check no.. 

DATA EDITING and Report Formats. Up to 100 checks/mo. storage 
— ——— — — — MÀ 9 $39.35 


SAVINGS: Account management system for up 10 20 separale Savings 
accounts. Organizes, files and displays deposits, withdrawals and 
interest earned for each account. Complete records shown via CRT or 
"nnper " — er ка $14.35 


CREDIT CARD: Get Control of your credit nit with this program. 

Organizes, slores and displays purchases, payments and service charges 
lor up to 20 separate cards. Use tor credit cards or bank loans. CRT ог 
no. o. oo MAIESTATEM 514,95 


UNIVERSAL COMPUTING MACHINE: $49.95 (4) 


А user programmable computing system structured around а 50 row x 50 
column table. User defines row and column names and equations torming a 
unique computing machine. Table elements can be multiplied. divided. 
subtracted or added to any other element. User can detine repeated 
functions common Io row or column greatly simplifying lable selup. 
Hundreds of unique computing machines can be delined. used and stored, 
and recalled, with or without old data. for later use. Excellenl for sales 
forecasts. engineering design analysis. budgets. inventory lists. income 
Statements, production planning. project cost estimates-in short for any 
planning. analysis or reporting problem that can by solved with a table. 
Unique curser commands allow you tà move to any еіетепі. change its 
value and immediately see the effect on other table values. Entire table can 
be printed by machine pages (user-defined 3-5 columns) on a 40 column 
printer. 


COLOR CALENDAR: $29.95 (А) 


Go! a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays. appointmenis. business meetings or а regular olfice schedule. 
this program is the perlect way Io schedule your activities. 

The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activily in any one of 20 time $1015 from 800 A.M. to 5:30 Р.М. Your 
description can be up to 20 characters tong. The syslem will also print out 
hard copies on your minimum 40-column printer. 


BUSINESS SOFTWARE: Entire Series $159.95 0 CD 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking. Ihis elticient 
program provides a ledger journal Гог recording posting and reviewing up 
to 1,000 transactions per month to any one of 300 accounts The program 
produces CRT and printer reports covering: 

Transaction Journal Balance Sheet 

Accounis Ledgers Income and Expense Stalement 


Includes a short primer on Financial Accounting. Requires 48K Ram 
$49.95 
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UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY 
and SAVE TIME for the serious businessman who must periodically 
Analyze. Plan and Estimate. The program was crealed using our Universal 
Computing Machine and itis programmed to provide the following planning 


and forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 

PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 


Price, including а copy of the Universal Computing Machine .... $89.95 


Circle 166 on inquiry card. 
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BUSINESS CHECK REGISTER AND BUDGET: биг Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. includes bank statement ен and automatic 
ONSE ЕЕ ..cuosueshewe eee RI tho $49.95 


ELECTRONICS SERIES: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY Simuiate your digital logic 
circuils before you build them, CMOS, TTL. or whatever. if it's digital logic. 
this program can handle it. The program is an interactive, menu driven, 
full-Hledged logic simulator capable of simulaling the bit-time response of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANOS. NORS. INVERTERS FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. UP to 40 user-defined random. or 
binary inpul patterns. Simulation results displayed on CRT or printer. 
Accepts network descriptions from keyboard or from LOGIC DESIGNER for 
simulation ..... е ае ез Е З $159.95 ФФ) 


LOGIC DESIGNER: Interactive HI-RES Graphics program for designing digital 
logic system. A menu driven series of keyboard cammands allow you to 
draw direcily on the screen up to 15 different gate types. including 10 gate 
shape patterns supplied with Ihe program and 5 reserved for user 
specification. Standard patterns supplied are МАМО. NOR. INVERTER. EX- 
OR, T-FLOP. JK-FLOP, D-FLOP, RS-FLOP, 4 BIT COUNTER and N-BIT SHIFT 
REGISTER. User interconnects gates just as you would normally draw using 
line graphics commands. Nelwork descriptions for LOGIC SIMULATOR 
generated simultaneously wilh the CRT diagram being drawn. $159.95 


MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities ol both programs ,........................ 909.95 


MATHEMATICS SERIES: Entire Series $49.95 @ 
STATISTICAL ANALYSIS |: This menu driven program performs LINEAR 
REGRESSION analysis. determines the mean. standard deviation and plots 
Ihe trequency distribution of user-supplied data sets. Printer. Disk. МО 
ізің es Pare ee $19.95 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. 
Automatic scaling. At your option, the program will plot the function, plot 
Ihe INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. 
MINIMA, INTEGRAL VALUE ............ ——] .. $19.85 


MATRIX: À general purpose, menu driven program for determining the 
INVERSE and DETERMINANT ol any matrix, as well as Ihe SOLUTION to any 
set of SIMULTANEOUS LINEAR EQUATIONS. ..... M— E" $19.95 


3-0 SURFACE PLOTTEA: Explore the ELEGANCE and BEAUTY of MATHE- 
MATICS by creating HI-RES PLOTS of 3-dimensional surfaces from any 
-variable equation. Disk save and recall roulines for plols. Menu driven to 
vary surface parameters. Hidden line or Iransparent plotting ... $19.95 


ACTION ADVENTURE GAMES: Entire Series $29.95 @ 
REQ BARON: Can you oulfly the RED BARON? This last action game 
simulates a machine-gun DOGFIGHT between your WORLD WAR I BI-PLANE 
and the baron's. You can LOOP, DIVE. BANK or CLIMB-and so can the 
BARON. In HI-BES graphics: .......................... 514,95 


BATTLE OF MIDWAY: You аге in command of the U.S.S. HORNETS' DIVE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga. You musi fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics ...... А бе — $14.95 


FREE CATALOG-All programs are supplied on ‘disk and run on Apple Il 
w/Disk & Applesofl ROM Card & TRS-80 Level ll and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1.50 postage and handling 
with each order. California residents add 62% sales lax. Foreign orders add 
$5.00 postage and handling. 
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SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
sunnyvale, CA 94087 


FOR PHONE ORDERS: (40B) 738-4387 — | 
DEALER INQUIRIES INVITED. 
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инт 
GET CHARACTER 


BLOCKKB 
1 
Р 


YES 


RING BELL 
мо 27 
— KBSTATE RETURN 
“0 
? 
но CHARACTER NO 


e CONTROL-F 
a 


PRINT АМО 
SEND CHARACTER YES 
PRINT "S:"0N CONSOLE 
RETURN 


KOSTATE» 1 


CHARACTER KBSTAT 
YES « CONTROL- X = = i YES 
? Р 
КВЗТАТЕ» 0 SRCAUDR* VALUE 
NO NO 


RETURN 


CHARACTER 
= CARRIAGE RETURN 


? 


YES 


CONVERT KBBUFF 


T | T 
NO О BINARY VALUE 


| PRINT "D:" ON 
CONSOLE 


CHARACTER 
s BACKSPACE 
A 


YES 


KBSTATE + 2 
DECREMENT 
KBBUFF POINTER но 
ВҮ 1 


RETURN 
CHARACTER 


> E 
DESTADDR = VALUE 
? 


NO 


CONSOLE 


| XMITFILEs 1 
KBSTATE • 3 
PUT CHARACTER | 


IN BUFFER | 
PRINT CHARACTER = KBBLOCK*1 RETURN 


Figure 7: Flowchart for the command interpreter, IOInt. This routine gathers the information necessary to initiate the transfer of a 
given block of information between computers. An interrupt from the keyboard causes this routine to be executed (from the begin- 
ning) every time a key is pressed. The value of KBSTATE (keyboard state) causes the routine to ask for the starting address of the 
block to be sent (with the prompt “S:"), This is followed by a request for the destination address for the first byte (prompted with 
“D:"}, and the number of bytes to be transferred (prompted with “#:"), Once this information has been given, the routine disables the 
keyboard from further input (KBBLOCK — 1) and sets a flag that tells the software send module to begin sending the block of data 
(XMITFILE = 1). 


RUFFER 
OVERFLOW 


2 


NO 
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MAIN FRAME POWER— 
MICRO,P 


в 


OSM's ZEUS multiprocessor computer system delivers main кате performance for one lo 64 users— 
performance impossible in a single processor micro! We start with the SIOO bus and mount a 
ZBOA as master processor to control the shared resources of disk and printer. Then we add a separate 
single board 280А processor for each user (no bank switching!) so ZEUS can grow any time from a 
single user ta many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 


OSM's MUSE operating system—the Multi User System Executive—is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console I/O and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul- 
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments—yet MUSE is CP/M" compatible! 


Check the other 
multi-processors! 


Check the hardware! 


e 5100 compatible master processor (4MHz 
ZBOA, 32K dynamic RAM) for disk and shared 
printer control 


* single board processor (4MHz ZBOA, 
64K dynamic ВАМ), with I/O on board, for 
each user 

* serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

* rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 

* readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 
4 Megabyte RAM 

« 2.4 Megabyte double sided dual density 8” 
floppy disk 


* 26 to 96 Megabyte hard disk option 


* independent user processor reset directly from 
each keyboard 


—— — ы 
Uns RC A 
ee — 


WE'RE SHIPPIN IG ZEUS MICRO MAIN FRAMES! 
CAL Ws TODAY 408-496-6910 ex 40 


gE mil 
“CPA à registered trade mark of Digital Research 


Circle 167 on inquiry card. 


Check the 
operating system! 


* all MUSE code written ш 280 native code (not 
8080 code) for fast response 


* MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 


* transfer of data between master and users via 
single 280 block move command lor highest 
speed 

* random directory search provides immediate 
Ше access 

* common lile area for shared programs and 
files eliminates redundant files while individ- 
ual user file areas protect each user's private 
files 

* shared file update with record level lockout 

* spool file can be displayed, updated, 
reprinted 


* password security protects multiple user data 
bases 


* MUSE supports standard CP/M* word proc- 
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL/I, etc. 


Check the price! 


* under $15,000 for 2 user, 160K RAM, 26 
Megabyte ZEUS system with dual floppy drives 


See OSM at the West Coast Computer Faire 
booth 1635, in San Francisco, April 3-4-5 


2364 Walsh Avenue #4 
Santa Clara, CA 95051 
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XMITLOOP 


NO 
| 
RETURN 


XMITACK s О 


о 


SEND ADDRESS FRAME: 
SEQUENCE 15: DLE, STX, 

30, DESTADDRy, DESTADDR, , 
OLE,STX, CHECKSUM, 
CHECKSUM, 


[_ ож | 


WAIT ЕОН "АСК RECEIVED" 
SIGNAL (RECDACK al) 


YES 


PRINT ERROR MESSAGE- 
TRANSMISSION OF DATA 
FRAME FAILED 


Figure 8: Flowchart for the send module. This routine, when activated by the condition XMITFILE=1, causes the computer to 
transmit a block of data in the form of an address frame, followed by a data frame. It waits in a loop until XMITFILE is set to 1, 
signaling that a block of data is ready to be transmitted. It then sends the address data frames, waiting after each for an ACK frame 
response from the receiving computer. If either frame is received imperfectly, the process begins again with the address frame. Soft- 
ware limits repetition to a total of three tries. All numbers used in this figure are hexadecimal. Also, the variables ADDRESS, 
BYTECNT, CHECKSUM, DESTADDR, INDEX, and SRCADDR are all 2-byte variables. The subscripts H and L refer to the high 
and low bytes, respectively, of a 2-byte variable. If the block to be transmitted is more than decimal 256 (hexadecimal 100) bytes 
long, it is transmitted in blocks of 256 bytes. 


On Flowcharting Interrupt-Driven 
Routines 

The perceptive reader may 
notice that the flowchart of figure 
9 (on page 266) does not have a 
return or end block. Although it 
may not be immediately obvious, 
the same is true of the flowchart in 
figure 8. (The one return block that 
does exist is used only when the 
XmitLoop routine is returning 
from calling itself.) The reason for 
this and other seeming omissions 
has to do with the function of in- 
terrupts in the data-link routines. 
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When the data-link software (see 
listing 1) is running, it is usually ín 
the XmitLoop routine, repeating 
the wait loop marked in the 
flowchart of XmitLoop. (See figure 
8.) If an interrupt comes from the 
keyboard, control transfers to the 
IOInt routine, flowcharted in 
figure 7, and returns to the routine 
that was executing before the inter- 
rupt. 

If an interrupt comes from the 
serial line, control transfers to 
some location within the Linelnput 
routine, but, instead of starting at 


the beginning of the routine (as is 
done with the IOInt routine), con- 
trol transfers to the instruction | 
directly after the "bsr GetByte" 
(branch to GetByte subroutine) in- 
struction most previously ex- | 
ecuted. (See figure 9.) This can be 
accomplished because the GetByte 
subroutine stores the return ad- 
dress in the variable ACIAState; it 
is this address that is jumped to 
upon a serial line interrupt (see 
routine IOInt in listing 1). 


INDEX » BYTECNT, 


SEND BEGINNING 
OF DATA FRAME, 
SEQUENCE IS: DLE, STX,31 


YES ,"BYTECNT N NO 
< 100 
? 


GET MEMORY BYTE, 
| UPDATE CHECKSUM, 
| AND SEND ONE BYTE 
OF DATA FROM BODY 
OF DATA FRAME 


UPDATE CHECKSUM AND | 
| SEND SECOND OLE 


INDEX = INDEX -1 
ADDRESS = ADDRESS +] 


SEND END OF DATA 
FRAME ; SEQUENCE (5: 
DLE, ETX, СНЕСК5УМН, 
CHECKSUM, 


XMITLOOP 


WAIT FOR "ACK RECEIVED" 
SIGNAL (RECDACK»1) 


> %--б) 
|ҮЕ5 
ВҮТЕСМТ ҮЕ5 
»100 О 
a 
NO 


ВУТЕСМТ = @YTECHT ~ 100 
DESTADDR« DESTADDR +100 
ЗАСАОСЯ = SACADOR +100 


Circle 168 on inquiry card. 


TOUGHEST 
BOARDS 


IN TOWN 
FOR S-100's 


Monitor and control 
in wicked environments. 


Want to put your S-100 syslem to 
work in the world of computerized monitor- 
ing and process control? 

Dual Systems has all Ihe boards ıt 
takes (о do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of induslrial 
control. All operate with Cromemco, North 
star and other S-100 systems. 

A/D board. 12-bi precision. 32 single- 
ended inputs. Or 16 differential inputs. 25 
BS conversion lime. Veclored interrupt. 
$635. Or $725 vath 1 lo 1000 gain trans- 
ducer amplifier. Works with our thermo- 
couple compensation board and our 4-20 
mA inpul boards as well. 

D/A board. Four independent channets. 
12-bit precision. Inpul is binary or 2s cam- 
plemenl. Compatible with all existing KO 
mapped software. $495. Drives our amph- 
fier board which outputs 4-20 mA. 

CMOS RAM board. On-board batlery 
back-up preserves data a year. 200 ns 
read/wrile time. Runs at 4 MHz. 8К bytes 
$590 16K bytes $990 

CMOS clock board. On-board batlery 
back-up keeps clock running a year. New 
LS! chip carnes date, hours, minutes and 
seconds. Read or write directly trom /О 
port. Vectored inlerrupt $250 

We also provide compiete main- 
frame systems. OEM and dealer inquiries 
are inviled. 

Contact Dual Systems Control 
Corp.. Dept. В, 1825 Eastshore Hwy., Berke- 
lay, СА 94710, Phone (415) 549-3854, 


THE NEW RELIABLES 
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Text continued from page 260: 
the destination starting address, and 


the byte count. This code is activated 
by a control-F character depressed on 
the keyboard. The final carriage 
return sets the XMITFILE flag, which 
is polled by the background send 
routine, 


Command Interpreter Structure 

Figure 7 presents the flowchart for 
the command interpreter, IOlnt, 
which is driven by interrupt signals 
received from the keyboard. 

Each character from the keyboard 
generates an interrupt, which starts 
the command interpreter. If the send 
module is currently sending a file, as 
evidenced by the relation “BLOCKKB 
> 0”, then the character is to be ig- 
nored and is merely echoed as a bell. 


PRINT НҮТЕ AS 
ASCII CHARACTER 


GET BYTE 


BET NEXT BYTE 
AND (INTERPRET IT 
AS HEXADECIMAL OPCODE 


GET REMAINING 
BYTES OF INCOMING 


ADDRESS FRAME: 
о YES ч ADDRESS} , ADDRESS, YES 
а = DLE, ETX, CHECKSUM y, 
: CHECKSUM, 
NO GET BYTE 
YES OPCODE 
1.32 STORE BYTE 
NO AND INCREMENT 
ADDRESS 
GET TRAILER 
BYTES FROM INCOMING 
ACK FRAME: DLE,ETX, YES NO 


CHECKSUMy, CHECKSUM, 


XMITACK 1] 


YES 
GET CHECKSUM, 
AND CHECKSUM, 


GET TRAILER 
BYTES FROM INCOMING 
HAK FRAME: DLE, ETX, 
CHECKSUM,, CHECKSUM, 


XMITACK = -] 


YES 


Figure 9: Flowchart for the receive module, LineInput. Whenever an incoming byte on 

YES the serial line causes an interrupt to occur, control of the program transfers to a point 

within this routine just after the previous “get byte” request, and executes until another 

БЕСТЕ "get byte" request is encountered. Control then returns to the routine that was running 


before the serial line interrupt (usually the wait loop marked in figure B) until another 
serial line interrupt causes the Linelnput routine to resume execution where it stopped. 
This routine stops for every byte of an ACK, NAK, address, or data frame. 


April 1981 © BYTE Publications Inc 


Two-on-the-aisle. 


New 


E r в 2m 
> prer = 
= E 


я 
1 


LÍ E са = = 


| 


ud ——.| — 
Li в 


= 2 ТЫР _ — 

= = —— 0 в Ж. i а = р 
IE 1 
/ 


Class style. 


- Dm рал”. 1 А 
ң | x: | М TS E 
No more middle seat in our brand new business section. 
We've redesigned Clipper Class The ones due for delivery around 1985. 
completely. You see, Pan Am's new Clipper Class 


So you'll never get stuck in the middle 


isn't just an upgraded economy section. It's 
seat. Or by an elbow. 


a totally separate part ofthe plane _ 
You'll never be more than one seat especially for business travelers. ры 
m an aisle, either. Even if there's a full With all] the extras you'd expect and 
: house. i - alot you wouldn't. 

What's more, our Clippe New Clipper Class is now offered on 
Class seats are wider and more selected Pan Am 747 routes. And by mid-year. 
comfortable than ever before. In we'll have it on our entire 747 fleet worldwide. 


HN р fact, they're the same seats Ask your Travel Agent, Corporate Travel 
* ———5 selected for first class on the Department or us about Pan Am's new 
next generation of jets. Clipper Class. 


nello to 
fn An 
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The operation of the interpreter is a 
function of the state variable, 
KBSTATE. If the state is zero, the 
transparent mode case, the character 
is echoed locally and sent to the 
remote computer, Otherwise, the 
character is tested for being a carriage 
return (CR). 

The carriage return causes the 
keyboard buffer (which collects ad- 
dress or byte-count hexadecimal 
characters) to be converted to a 
binary value. If the character is a 
control-X, the interpreter mode is 
aborted and KBSTATE is returned to 
zero. 

If the character is a BS (backspace), 
the pointer into the keyboard buffer 
is decremented (after first checking 
for underflow). If none of the above 
is true, the character is checked for 
being a proper hexadecimal character 
and is then put in the keyboard buffer 
(after checking for overflow). The 
keyboard buffer holds as many as 
four hexadecimal characters, which is 
the largest buffer needed to specify a 
16-bit address or a byte count. 

The sequence of characters echoed 
on the terminal following the carriage 
return, as well as the location of the 


binary value, are dependent on the 
current state of the interpreter. After 
each carriage return, the state is in- 
cremented to ensure that the correct 
control path is executed for each of 
the three parameters collected. Final- 
ly, the last carriage return after the 
byte count specification sets the 
BLOCKKB flag and the XMITFILE 
flag. The BLOCKKB flag prevents 
any keyboard characters from ap- 
pearing on the line during a file 
transfer. The XMITFILE flag tells the 
send module to begin sending the 
specified file. 


Send Routine Structure 

The send module, XmitLoop, is 
responsible for sending address, data, 
ACK, and NAK frames to the remote 
receive module. Figure 8 shows the 
flowchart for the program flow of the 
send routine. This routine operates in 
background mode, testing three flags 
to see if any work is pending. If the 
XMITACK flag is —1, a NAK frame 
is sent; if it is +1, an ACK frame is 
sent. 

If the RECDACK flag is not zero, 
and the send routine is waiting for an 
ACK or a NAK, then a return is made 


ELIMINATE INTERACTING 


FLOPPIES, 


PRINTERS 


and processors with these AC power centers that have 
spike suppressors and fillered AC sockets. 


8 sockets, 3 pairs 
individually filtered, 
spike suppression 


/ one filter 


MFJ-1107 


$6995 


New МЕЈ multi-pulle1 AC power centers let 
you ehminate interaction of floppies. printers, 
memory. etc. caused by power line coupling, 
| and eliminale power line spikes thal can cause 
| memory loss, errors, and erratic operation. 

МЕЈ-1107, varistors (from each line to ground 
and iine to line) suppress spikes. 

B sockets (4 pairs), al! 3-prong. RFI pi-fillers 
on each line for each of 3 pairs of sockels iso- 
late equipment from each other and power line 
Fourth pair is unswitched/unisolated. 

Lighted power switch. Pop-Oul luse. 3-wire 
& loot cord, 15A/125VAC. 1875 walls total. 

Rugged heavy-Quag& aluminum case. Black. 
Easy mounting $1015. 181 x 2-3/4"W x 1 7/8"H 

MFJ-1106, similar 10 1107 but 12 sockels 
(2 unswitched), one filter for all. has spike pro 
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‚ 12 sockets, д 


for all, spike 


12 sockats, 
spike 
suppression 


MFJ-1105 


lection, lighted switch, luse. 
MEJ-1105. same as 1108. less AFI filler. 
Order from MFJ and try № — no obligation. |! 
nol delighted. return il within 30 days for refund 
(less shipping). Әле year unconditional guarantee. 
Order today. Call toll free 800-647-1800. Charge 
VISA. MC or mail check, money order (oi amount 
as indicated above plus $4.00 shipping each. 
Eliminale spikes and interaction. order now 


800-647-1800 
Call 601.323.5869 lor technical information, or 


der/repair status. Also call 601-323 5869 oulside 
continental USA and in Mississippi. 


MIT ENTERPRISES, 


INCORPORATED 
Box 494, Mississippi State. MS 39762 
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CALL TOLL FREE ... 


to the data transfer routine to com- 
plete the data or address frame 
transfer. (This will be explained in 
more detail later.) If the XMITFILE 
flag is non-zero, then file transfer 


As explained earlier, the address 
frame is sent first so that no buffering 
in the receiver is necessary in case of 
an address error. Once the address is 
correctly received and acknowledged, 
a data frame is sent. If the data frame 
is acknowledged, the next address 
and data frames are sent, and the pro- 
cess is repeated. 

If a NÀK frame is received, then 
the address frame received in error is 
retransmitted and verified before the 
data block is retransmitted. When 
sending either an address or a data 
frame, the send routine employs the 
same mechanism in waiting for an 
ACK or NAK. When the wait for an 
ACK or NAK signal is necessary, the 
send module XmitLoop calls itself by 
storing the return address on the 
stack and branching to the beginning 
of the routine. When the send routine 
finds that the RECDACK flag is set, 
control is returned to the proper loca- 
tion in the send routine via an RTS 
(return from subroutine) instruction. 
The RECDACK flag indicates 
whether a new frame should be sent 
or the old one retransmitted. 

A retransmission index is тат- 
tained and decremented each time a 
frame retransmission is necessary, 
and no more than three retransmis- 
sions are allowed, (The number of 
retransmissions allowed is a 
parameter that is easily changed.) If 
more than three failures occur, an 
error message is typed on the sender's 
console and control returns to the 
transparent mode. When all of the file 
has been successfuly transmitted, 
control returns to transparent mode 
and the keyboard is enabled. 

In data frames, data bytes that hap- 
pen to have the same hexadecimal 
value as the DLE code are doubled 
(repeated) so that a false end of frame 
is prevented; the receive routine 
drops the second DLE so that the data 
is received correctly. In the worst 
case, this has the effect of doubling 
the length of the frame. 


Receive Routine Structure 
The flowchart for the receive pro- 
gram, named LineInput, is shown in 
figure 9. This routine handles the in- 
Text continued on page 286 


Why I he People 
Who Know Use 


ЕМ5-50 


FMS-80, а data base management system, is the most allows me the flexibility of quickly creating programs 
powerful DBM program available to the mícrocomputer for user applications. It is flexible, in that data can be 
industry. Written in assembly language, it offers entered in a form that the secretary recognizes and gen- 
these features: erales reports that the manager requires. Also, the user- 
е Operates on CP/M? MP/M® or CDOS°® systems. definable menus allow me to actually generate a menu 
* User Definable: Screen formatting with up to 255 from which the user can select, creating a true turnkey 


screens per data file, report generator, and menus capable system’ Tom Niccoli, Partner, Computerland of Phoenix: 
of calling other CP/M programs or FMS-80 programs. "FMS-80 is flexible enough to acquire data from an appli- 
* No restrictions to Mie size other than cation program that was previously written 
available RAM memory size. : and allowed me to generate the reports 
* Instantaneous data record inquiry that my customer needed. It closed the 
onindexed data records. deal for me. Considering its capa- 
* Capable of selecting on any bility, FMS-80 is one of the most 
field or multiple fields with cost-effective application pro- 
multiple selection criteria grams available today" 
(fields do not have to be 
keyed). 

* Mathematical manipula- 
tion of numeric data fields 
(add, subtract, multiply 
and divide). 

* Capable of collect- 

ing information from 
multiple data files 

and generating a new 
data file or report. 

* All menu driven. 

* Capable of abstract- 
ing dala from other pro- 
grams written in other 
languages. 

* Available now (off 

the shelf). 

All these capabilities are 
available with the added 


plus of case of programming. 


See What Users of FMS-80 
Have to Say: 

Mike Ketcham, systems consult- 
ant and programmer for 


Management Information = 
Syslems: "FMS-80 | 


If you're continuously asked 
to do applications program- 
ming, and you don't have 
the time to do it in Basic, 
consider FMS-80. For 
additional information 
on FMS-80, contact 
Systems Plus, 3975 

East Bayshore, 

Palo Alto, 

CA 94303. 

Phone (415) 969-7047. 


$e 
2 
62< Systems Plus 


! 
Ji " : -r T 
d 4 * 1 
- ue | gm k QW 
Hr Ше р > 


“TM nf Digital Resarch, Pacific Cnwe, CA 
**TM of Croremeo, Sunnyvale, CA 
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Listing 1: Software for data transfer between two 6800-based systems linked by a serial line. The software here consists primarily of a 
data-sending routine (labeled XmitLoop), a data-receiving routine (labeled Linelnput), and а command interpreter (labeled ТО). 
All numbers preceded bya dollar sign ($) are hexadecimal numbers. Also, иена to 0,71, 2, апа 3 are actually to the characters 


“0” "Tu pp and ы” ж 


ese characters, when represented in ASCII, have values of hexadecimal 30, 31, 32, and 33 and are referred to 


in text and in flowcharts as such, Flowcharts 7 thru 9 correspond to the code given in this listing. 


nage die 

PEAS etx 

плас stx 

and? bell 
AWA 4% 

далы ^F 

PAAR bs 

РИП cr 

RAIA ТОРЕ 
корсо АсізСвғ! 
гой} A&ciabatal 
Fona? AcilaCsr? 
FOAS AriaData?2 
PPS? ^ SayeOpc 
Yas} 4ciaState 
aeSa  Specadde 
anSe6 DestAdgdr 
АЛ5В  ByteCnt 
пей  PinVal 
ans. КОР!» 
ИАБЕ  KbBüuft 
Aabg  КЫЕпа 
ог ChkSun 
8765 RecdChk 
PARA  KpState 
А58 #есдАсК 
HPLC Mmitack 
ПРП XmitF ile 
паг AattFiaa 
Ath BlockKb 
2275 Зауабуцт 
“477 ХГвһе5уцт 
09270 Address 
Iana 

107A Вь их 
(aPpg BF Ға 
1405 B7 Ғзаг 
1908 Be 9 
102А B7 Fore 
19400 A? F90? 
1818 CE 34Ch 
1013 ОҒ 5) 
1415. СЕ 1102 
10818 OF ја 
1814 Ae BS 
191С CE Baha 
101F oF йа 
1921: Па 

124202 ЧА 

14023 26 FA 
1025 СЕ BaSF 
10498 ОҒ 50 
J^2À Ji 

1^2B УЕ 

1ІӘРС 96 àD 
1AeE 26 2А 
1452 ГЕ 1267 
125% 96 &C 
173$ 2 OF 
1957 De OA 
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епи 
equ 
equ 
equ 
equ 
ечи 
епи 
eau 
equ 
ецы 
eau 
eau 
eau 
equ 
edu 
eau 
equ 
equ 
eau 
edu 
eau 
есу 
eau 
edu 
ези 
eau 
edu 
eau 
equ 
eau 
equ 
ет, 
едм 


&9p 
$55 
I 


а Entry point 


Start 


inzleap 


а Hackground routine > checks 


Хмі і сор 


1да 
sta 
sta 
1 da 
sta 
ata 
! dx 
etx 
lds 
stx 
ida a 
1 9х 
clr 
(nx 
dec a 
bne 
1 dx 
gtx 
nop 
c! i 


da а 
bne 
3 du 
loa а 
bre 
19а b 


§ 


dle char 

etx char 

ate char 

hel) char 

control X 

control F 

backspace 

carriage return 

1/0 interrupt vector 
Aria to termina! 


Acia іс modem 


Place to save ope 

State of acia tsm 

ftp source address 

ftp destination addr 

*tp byte count 

place to save number 

ptr into KbButf 

ц char buffer 

end of huffer 

x»"it checkaut, кесу side 
recd checksum, гесу side 
gtate af kh handler 

f1aQ  recd аск 

flag = send ack 

flaq = send file 

fiag = wait for sack/nack 
flag = бісекв kb activ 
place to save checkgum 
x"ltred checksum 

Pecy store address 


LE. 


#3 грозе Acia*s 
AciaCsri 
AciaCsere 


"$96 


/6540,8 bits, interr 


ісізСсегі 
AciaCsre 


#InzAcia 


Set ир acia? entry 


AciaState 
rTOInt 


I 


8%, 
24-14-14: 


OP te 
Clear the fiags 
ataet of area 


inzloop 


&KbBuff 


inz the buffer ptr 


*bpPtr 


event entries 


XmitFi!p mit tile event? 
InzAddr 

&NackFrem ptr to hack frame 
XmitÁck ктіс ack/^ack event? 
GoAck 

Recdáck Fecd ack/nack event? 
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 TRS-809 MODEL Ш OWNERS 
We think our disk system for 


expanding your capacity is just 
as good as theirs - and we know 
it costs much less... 


New low cost internal disk kir avail- 
able to expand your storage capability. 


With this kit, now, you may expand 


your Model Ill computer up to four MTI 
40 track disk drives, giving 175,000 
bytes of storage per drive for a total of 
ТООК. 

The kit includes one 40 track disk 
drive, controller, power supply, cables, 
mounting hardware and installation 
documentation. 


COMPLETE SYSTEMS 
AND COMPONENTS* 
ТА5-80® MOD III SYSTEM 
with 2 
disk drives $ 
SAVE $500 4 89 5 
OFF LIST PRICE ІМ | 
16K RAM, Model Ill Повіс.................. 5899 MOURE 
МИ DISK DRIVES for MODEL III | E 

| | Ki | 
"Disk Drive TT 5649 

TOM DU NER m $279 
External Add-on Ki 

7 и 379 

Disk Drive 4........................... 5359 
Model Ili DOS б Manual ............... 521.95 
СИГ... E $59 
R5-232 Serial interface .................... $95 

PRINTERS 

Anadex ®500........................ $4 449 
POSSE ООО 5849 
Microline 83 ......................... 51,060 
Centronics 779....................... 34,069 
ogc ЛЕ)....................... $4 ,129 
ON em Й. 5549 
ГОГИ 737 .......................... 5839 
Epson ЛАХ-80............................ 3579 
НЮ ee rrr, eee :2 093 
Doisy Wheel ,........................ 54 ,799 


Save 5% Off with Purchase of MOD III System or Disk Drive 


"Uses МП! Memory, Disk Drives б Components 


(8) TR5-80* IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION — | 


Circle 171 on inquiry card. 


Manufacturer Direct 
Price ONLY 


MICROCOMPUTER TECHNOLOGY, INC. 


3304 W. MACARTHUR, SANTA ANA, CA 92704 
ж PHONE (714) 979-9923 ж TELEX #678401TAB IRIN 


ALL PRICES CASH DISCOUNTED 
EIGHT НОВ FAC 
ASK FOR FREE CATALOG 
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Listing 1 continued: 


[139 27 Fy hea XmitLoop 

1238 97 БА sta а RecdÁCKk Clear the event 

1930 96 bE ida a WattFlag 

123Ғ 27 FB bea X"titLoop 

1941 7Е PRbE cir WaitFlaq clear the flaa 

{ааай 1? tha reg a is ack/nack flag 
12445 39 РУБ return to walttina Poutine 


а doytine for sending Ack/Nack frame 


19246 28 03 Godck bm | 5кр1 ск send nack? 
(948 СЕ 126A \ бж SAckbr rm send ack! 
1949 Ca г? Skpldx ida b #7 frame byte count 
aun АБ йа Рет оор ida a x get hyte 
yaar 85 {аЕА Jar SendChar send put 
1452 28 inx 
125% SA дес bh 
1454 26 FF bne Ё гт оор 
1956 07 ьс sta b Xmitáck clear the event 
10955 2у D2 ЖҮР brea XmitlLoaap 
a Routine foe aending Addresa frame 
1954  7F 3950  Inz^ddr cir XYmitFile clear flag 
1250 DE 5а t dx ByteCnt check for null 
48SF 27 51 bea LastBl& 
1251 Ch 03 13a b #3 retransmission index 
1963 37 GoAddr psh b save it 
1464 Сь 3a lds b и” opcode byte 
1866 80 Se bar Sendkde send dle, чек, ООС 
LALA дё 54 lda a DestAddr send out adder bytes 
1864 AD 7% her UpdtChk 
Ұлыс Ча 57 Yda a DesgtAddrei 
1@6F 80 6f bsr UpdtChk 
1970 BN 59 bse SendT) Send die,etx,cc е wait 
à there is a watt for ack/nack here 
1972 33 pu! b get retrans index 
1073 40 tet а Check ack/mack flag 
1674 2A 33 bmi RetryB!)k branch if ack 
* Routine for sending block of data 
1976 37 Gofile psh b 98va retrans index 
1977 Ch т! 1da 5 и”) opcode 
1979 8D ЗЕ ber Sendar Send 01е, зех, орс 
1978 SF cir b inz? byte count index 
147C 9% 54 lda a ByteCnt chk upper hyte 
1@7E 26 n"? bne SkipLd 
1480 08 59 Ida b ByteCnte«1 < 256 bytes left 
1982 ОЕ 54 Sktipl.d 1 dx SrcAddr 
1784 37 SendAytes ран h Save it 
1485 Аһ BA "да a и qet byte 
1887 33 pul h restore 
заав 80 55 bsr UpdtChk uodate checksum, send 
ААА Bt Fa стр а tale check far die 
148C 26 8g bne FinDCoub 
12аЕ Яр uF bsr lipatChk update checksum, send 
[097 Ра ЖЕРТ ing 
1491 5А dec b Check byte count 
1492 26 Ға bne SendByteg 
1994 Ар 35 ber Sendt) send die,etx,cc = wait 
+ there із a walt for ack/nack here 
1498 9353 pul b get retrans index 
1007 ар tst à check асаж/таск flac 
1498 2B ағ hmi RetrFyBilk check for fallure 
(894 9h SA Ilda a ByteCnt check for done 
149С 2714 bea Last@ik 
LAJE 7А ASA dec ВуїеС те decrease by 256 bytes 
1241 7C ^56 ine Destáddr increase пу 256 bytes 
1#АД 7С #754 inc Srcáddre increase by 256 bytes 
1247. ev BI оға InzAdadr 
1QA9 SA HetryB!k dee n 
{AAA оё H7 bne Godddr 
МАС CE 126E Freor 3 Ях ЕЕгғоғН 4 print error mag 
17AF AD JB Jar OytText 
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InterSystems 


ITHACA INTERSYSTEMS 2A 


2-80А CPU 4 MHz 

64K Dynamic RAM 
Front panei 

V J/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 


List $3595 You Pay Only $2795 


PASCAL/Z + THE FASTEST PASCAL $375 


GET READY FOR ITHACA'S 2-8000 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 


MORROW 8" DISK 


DISCUS 2D + CP/M* 600K ONLY $938 
DISCUS 2 + 2 + CP/M* 1.2 MEGA B. $1259 


ADD DRIVES 2D = $650 2 + 2 = $975 
2D-DUAL + CP/M? ONLY $1555 


NORTH STAR 


North Star Horizon 2 


2-5'4 Disk Drives 

32K Doubte Don 
Factory assem. & tested 
Factory guaranteed 

List 3095 


ony 92274 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-1-32K-DOUBLE DEN $2695 $1980 
HORIZON-2-32K-QUAD DENSITY 3595 2674 
HORIZON-2-64K-QUAD -- HARD DISK 9329 7149 
HORIZON RAM ASSM 16K = $389. 32K = $579 
HORIZON RAM KIT SALE! 16K = $314 32K = $469 
HORIZON DISK DRIVESALE DOUB DEN SAVE! 315 
NORTH STAR HARD DISK 18 Mb 4999 $3929 
249 


PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 


SUPERBRAIN 


ZENITH 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4995 ONLY $3995 
CP/M® IS INCLUDED! 


| | m 


SUPERBRAIN QD 64K | SAVE ON MEMORY AND PROGRAMS 


Z-B9 48K 


List $3995 only $2995 


INTERTUBE Ill 
DIP-81 PRINTER 


MICROTEK $675 


NEC PRINTER $2569 


Г TRACTOR, THIMBLE, RIBBON 


List $2895 only $2299 


ERMINALS Z-19 $725 
only $725 
only $395 


SYSTEMS MEMORY 64K A & T 4àmHz 
$599 
SYSTEMS MEMORY 64K BANK SELECT 
$788 
CENTRAL DATA 64K RAM $599 
ITHACA MEMORY B/16-hit 64K $845 
SEATTLE MEMORY 8/16 BIT 15K 4Mhaz 
$275 
$221 
$412 


SSM KITS 2-80 CPU 
VIDEO BAD V83 4Mhz 
ANADEX PRINTER DP-9500-1 $1348 
САТ NOVATION MODEM $169 
TARBELL OISK CONTROLLER DD $445 
ECONORAM 24 ЯК ASSM 5178 
NSSE 1-22 А P01 TERRIFIC PROGRAMS 
ONLY 310. EACH 
NORTHWORD 284 MAILMAN 234 
INFOMAN $364 


TARBELL COMPUTER-PHONE 


RCA-COSMAC VP-111 99 RCA-COSMAC 
VP-711 $199 
COLOR! RAINBOW 385 
SPECTRUM $289 
EZ-80 Machine Language Tutor $25 
EZ-CODER Translates English to BASIC 
$71 
ECOSOFT FULL ACCOUNTING PKG 
$315 
BOX OF DISKETTES $29 
SECRETARY WORD PROCESSOR 
Tha Best! $98 
TEXTWRITER Ш Book Writing Program 
$112 
GOFAST NORTH STAR BASIC Speeder 
Upper $71 
Which Computers are BEST? 
BROCHURE FREE 
North Ster Documentation rafundabdle 
wIHRZ $20 


AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


Amaian" =] Computers 


919-883-1105 


KIVETT DR. JAMESTOWN N.C. 27282 


ж CP/M ва registered trademark of Digital Research, Inc. 


919-889-4577 
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Listing 1 continued: 


189802 86 
1@R48 80 
1286 07 
1ЯВА 20 
LARA Bb 
{ЯС AD 
1ӘБЕ ЧҒ 
198F 97 
1981 97 
1963 84 
17965 80 
1967 17 
iaca AD 
19СА 39 
158 86 
taco 97 
ЯСЕ 807 
10901 86 
120% AND 
1905 9 
1407 6N 
1409 9 
jabR ао 
1400 es 
120 36 
1AEA 98 
jaE2 24 
1ЯҒа ТС 
14Е7 97 
1@F9 32 
РЕА 37 
19ЕВ Fé 
ҮЙЕЕ Са 
{AFA 27 
1aFe A? 
JaF5 33 
1@F6 39 
1АҒ7 Fb 
aF Ca 
1aFC 27 
1AFF AP 
1141 39 
1122 Aa 
1105 24 
1197 Вы 
1174 ОЕ 
119С ЬЕ 
112E Вв 


шш» ыһ ғыл jS фый ала ur M M реа 
т тыһ E vr 
Pa ТЫ ГЫ ГЫ А ГЫ ma ке p ее ыш ға gea du 
D mg гсш г со р D we 
fu 
с 


n7 
ü1 
6F 
FE 


Qa 
ec 
71 
75 
82 
18 


15 


1278 


LastB Tx 1да 
nse 
sta 

Fire bra 


3 bell Ping the bel) 
Senacterm gend bell to term 

b BlockKb unlock the kh 
Find end of tile «fer 


А Subroutine which sends out d'ie,stx, and inz chħheckgyum 


SendHar lda 
bar 
cle 
sta 
sta 
1 да 
hse 
tba 
hee 
rts 


a dale die char 
SendChar send dle 

E] 

a XChkSunm in? checksum 

a XChkSume*1 

^ Wstx 
YodtCrak Sena вех 
Iipgt C hk Send opcode 


а Subroutine which sends out dle,etx,ccl,cc? 


* and gets uo 
SendTl 1da 
sta 
tsr 
ida 
bar 
1 ба 
бв" 
1 Яа 
bsr 
bra 


есік 25% 
adad 
hcc 
inc 

SkpH sta 
pul 


SendChar pst 
1 за 
and 
реа 
sta 
nul 
rts 


Sendverr 19а 
ang 
бес 
Rta 
rts 


+ Entry Doirt 


ІСІ”! 1да 
bp! 
àciagInt 1da 
1 бх 
] тр 
KbInt ) da 
and 
ida 
bea 
OurBell da 
OutTerm bar 
rti 
Сһксті 19% 
bne 
стр 
bea 
бағ 
бағ 
rti 
StartC11 ) dx 
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wait for ack/nack 


a adie 

a WwaitFlag indicate waiting ack/nack 
расак send aut dle 

a Жеби 
SendChar send out etx 

a X( hkSum 
SendChar send hinh hyte 

a XChkSume*! 
SendChar send low byte 
Fine qo to idte 1non 

a 

a X(^kSume] 
SkpH 
XC hkSum 

a XChkSume | 

à 

n Bave it 

b AciaCsr Qet atatus 

n #2 teat for xmit Реаау 
SendChare] 

3 Aciaduta? 

b restore req 

b Actelsrl aet status 

b #2 test for transmit rnv 
Send'erm wait tor reacy 

a Actiadatal 


for the ТАС interruot 


E AciaCar2 дес status 
KbInt chk for acia intere? 
8 AciaData?2 get line data 
AclaState 
X go to ACIA routine 
в AciaDatatf get kb data 
a 8577 kill parity htt 
b BlockKb chk 1+ sending file 
Cakcié 
8 ива] | 
SendTerm send char to term 
return 
b KbState 
cif 
a шағ 
StartCii 
SendTerm вета char to term 
SendCher 
return 


4SreTxt output S! Lísting 1 continued on page 276 


ІШІ М | xe 


Зак. Baad Pohod Aboye 


Why Not the Best? 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K —5249 $259 
32K —$5375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 


Сігсіе 173 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (--8V (2 
300ma, +16V @ 150та and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard 5-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. Ail of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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Listing 1 contínued: 


112€ 80 14Be Jar OutText 

122 7С Wada inc KbState 

1132 38 rti Peturn 

11355 81 40 Cli стр Wer Check for CR 

1135 27 46 реа Convert 

1137 8118 сто шеу check for сірі x 
1139 27 29 bea Cancel 

1138 8) FA emp вов check for backspace 
1130 27 32 bea BackUp | 

113F 36 nah save for display 
1187 Ви 3а sub 53530 Check for valid hex chae 
1142 28 1D bm | BadChae 

119494 81 #9 cmp #9 

1196 èF ША ble CharÜOK 

{198 81 3| стр ИЗ] 

1144 2B 15 bmi BadChar 

114C 81 36 сто “535 

11ШЕ 2Е 11 bat BedChar 

1157 8a 27 sub 4527 

$152 DE 5р CharDK ! dx КБРЕР check for averflaw 
1154 A&C 9053 cox NKbEnd*1 

1157 27 98 hea HadChar 

1159 А? ne ata x 

1158 ЯВ {nx 

115С OF SD st KbPte 

115E 32 pul get original char 
115* 24 88 bra OutTerm echo for displav 
1161 32 BadChar pul pull off stack 
1162 ги B3 bra OuytBe]1! 

j164 CE 1275 Cancel nr #CRLF output a ср, 74 
1157 20 49 bse OutText 

1169 9? БА sta KhState cle KoState 

1168 СЕ agSF InmzPtr idx £KbBu11 
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MARYMAC INDUSTRIES, INC. 


To Place An Order Questions & Answers 
From Outside Texas rders 
1-800-231-3680 Texas 1-713-392-0747 
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Store /G-189 
AUTHORIZED SALES CENTER 


BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack? dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack? stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon.-Sat. 9-6 . We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 


21969 Katy Fwy, Katy (Houston), Texas 77450. 
WE OFFER ON WE ALWAYS 
OFFER 


REQUEST 


Federal Express 44 NO extra charge for Master Charge 
or Visa 
Houston Intercontinental Airport М - b] We always pay the freight and 
Delivery іп stock TRS-80 Model insuranca 
П and lil 
U.P.S. BLUE E] М1 Toll fres order number 
No Tax on Out of Texes Shipments! d | 
References from people who have E] РЯ Our capability to go to the gient Tandy 
bought computars from us probably Save Computer warshouse 5 hours away, 
in your city in Ft. Worth, Texas, to keep you in 
10% 15% stock. 
ED McMANUS OR MORE JOE McMANUS 


e Model Ill In Stock “т 
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MODEL I! 


$ DISCOUNT $ 


IRS-802..... 


COMPUTER SPECIALISTS 


MODEL Ш 


26-4002 26-1155 Quick Printer !І.......................... 
64K 1 Drive 26-1145 R5:282 Бопгб.............................. 3 
<3440.00 26-1140 "О" К Interfoce.......... Deseos 2... 249.00 26-1063 32K III 

26-1141 "16" К Interfoce. ...., аге ате 359.00 2-Drives. 85222 қаса 
26.1142 "32" К ІтегҒасе,.,................... кана , 69.00 Ы, онай ма ы 

26.4160 | Drive ЕХР..... $1035.00 26-1160 Mini Disk - Drive О.................. 2419.00 

26.415! 2 Drive EXP.,.... 1575.00 26-1161 Mini Disk - Дадіноға!...................... 419.00 

26-4162 3 Drive EXP. ..... 2115.00 26-1154 Lineprinter 11..... ча ‹ ‹ + 6099.00 

26.4501 Gen. Ledger. ..... 180.00 26-1165 Line Printer V................ veeesuecveae 1000.00 

26-4502 Invantory........ 180.00 26-1159 Lineprinter \М........................... ‚ 859.00 

26-4503 Poyroll..... ва 460.00 26-1166 Line Printer МІ........ ce vs e ..-.... 1080.00 

26-4554 Acct. Вес.......,. 180.00 26.1563 Scripsit - Disk..... ЕЕ TT PITT CERERI 79.00 

25-4701 Ғопғап.......... 270.00 26-1566 Visicalc.............. РРР T TRENT S 83.00 

25-1157А Doisy Wheel... 2290.00 Poi Талайын ............................... 72.00 

26.1158 Daisy Whee! И... 1799,00 


CENTRONICS 


Fost 100 CP5 Centronics 


ZEB PERPE. ИА 577.00 
Text Quality Centronics 
737 Printer......... —— 737 .00 


Model 11 Cobol Compiler 
$360.00 


Cobol Run Time Package 
$36.00 


ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 


AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 


Novation Cat Modem..$149.00 
CCA Data Management 


| ;.-.......---.... 72.00 
Adventure Games 
—M 14.00 


Games 1-9 each. ... 


EM Cc СЫ ЖЗ ЭКЗ ЕЗ 
ЕЕ 
әс papon 
DIJAJA -necnDBs, 
/. ui i3 M Pc. d ARMEN $225.00 
26-3503 Cossette І/Ғ........ А 0-0 
14-812 Кесогдег....... MEA a. a с oe 72.00 


25-9002 ТӨК............. Hn 540.00 


26-3010 Color Video............ 360.00 
26-1206 Recorder. ...... CD SERIE 54.00 
26-3008 Joysticks. ............... 22.50 
Acorn 
Software 
Products, Inc. 
GAMES: 
Alien іпуазіоп............... $9.00 
Stock Могке!................. 9.00 
|o dal ОР О 9.00 | 
Block Em...... ..............9%00 
Шин о... 9.00 
UTILITIES: 
System Savers........ OT 14.00 
EDUCATION: 
Language Teacher............ 18.00 


FREE: COMPUTER CATALOG 
UPON REQUEST 


1-800-841-0860 Toll Free Order Entry 
MICAG MANAGEMENT SYSTEMS, INE. 


No Toxes on Out Of 
State Shipments 


Immediate Shipment 
From Stock on Most Items 


Circle 175 on inquiry card. 


DOWNTOWN PLAZA SHOPPING CENTER 


115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 3)728 
(912) 377-7120 Ga. Phone No. 


"TRS.80 в a registered tradamark of the Tandy Corp. 


R.S. 90 Day Limited Warranty 
F-48 Form Provided 


Largest Inventory 
In the S.E. U.S.A. 
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Listing I continued: 


116Е ОҒ 50 gt» KpPtr inz ptr 

1179 38 rti return 

117% DE 50 BackUp 1 ах KpPtr check for underflow 
1173 ВС 905 COR MKbBu + + 

1176 27 9F beg OutBe!! 

1178 09 dex decr KhPtr 

1179 DF 5D att КӨРЕР 

1178 ги 9C бра QutTerm 

1170 CE 995Е Convert 1 гіх uKbHBuff point at buffer 
1180 80 ЗА bar Byte get a byte 

1182 97 58 sta а Ainval Dut in ms hyte 
1164 80 36 bar Ayte дей à byte 

1186 97 SC gta a BinVal*1 

1188 ОҒ 58 1 dx BinVal get binary митре е 
1184 96 6A 1 да a KbState check fsm state 
118C 81 Ai emp à 8 | 

118E 26 07 bne Try? 

1190 OF 50 gtx SreAddr 

1192 CE 1270 ) dx XNXDeutTx«t display 01 

1195 28 29 bra DiapText 

1197 81 92 Try2 cmp а #2 

1199 гь 8L one Try3 

1198 DF 5 atx DegtÁddr 

1190 ГЕ 1282 1 dx 4RChtTxt display ft 

1140 8D jp DispTsexuxt har OutText 

1142 7С 995A inc KbState 

1145 ор Ca bra InzPte 

11A7 DF 58 Try stu ByteCnt gave byte count 
1149 ТЕ ABA cir KbState 

МАС 97 6&0 eta а XmitFile set send file event 
МАЕ 97 oF sta а AlockKb lock the kb 
1189 2a B9 bra InzPtr 

11В2 Аб да OutText lda а X Qet char 

1164 27 13 bea Retno 
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Big Savings On Atari & PET! 


No Risk - No Deposit On Phone 
Orders - Shipped Same Day You 
Call - C.O.D. or Credit Card 


* On all in stock units 


Please Call Between 11AM & 6PM 
(Eastern Standard Time) 


(800) 233-8900 


В20 Ргіпіні,.............»... wowe 
825 Printar......... a ЛС ы e 


850 Interlace Module.... 

CX852 ВК RAM 

CXB53 RAM 

CX7O Light Реп ...... — — 
CX30 Paddle . 

CX40 Joystick .. 

CX8100 Blank Diskettes (5/box) . 


To Order: 


Atari® 800" 
List $1080 


CXL4104 Malling Шіві............. 
CX4107 Biorhythm 
CXL4007 Music Composer 
CX4110 Typing 
CX4101 An Invitation to 
Programming ...... Lib of OR ee 
CXL4015 TeleLink™......... 
CXL4004 Basketbal!...... 
CX4105 Віаскјаск ............. 
CXL4009 Chess 
CXL4011 Star Raiders" ......... 
CX4111 Space Invaders....... 
CXL4006 Super Breakoul" 
CXL4010 3-D Tic-Tac- Toe .... ... 
CXL4O05 Video Easel" ..... 


Phone orders invited (800 number is for order desk only). Or send check or 
money order. Equipment shipped UPS collect. Pennsylvania residents add 
6% sales tax. Add 3% for Visa or MC. Equipment is subject ta price change and 


availability without notice. 
Computer Mail Order 
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501 E. Third St. 


Software 


WordFro 3 (40 col) .... 
WordPro 4 (BO col) .... 
WordPro 4 Plus 

(© со. 339 
Visicalc - Apple 
Visicalc - Atari......,... 


$186 
279 


Visicalc - PET ...... 
Commodore 
Tax Package 


Microtek - for Atari 


Microtek 16K RAM... 99.95 
Microtek 32K RAM ...189.95 


Williamsport, PA 17701 


Circle 176 an inquiry card. 


CBM 2022 Printer.... 
CBM 4040 Drive 
CBM 8050 Drive 
CBM C2N Drive 
PET-IEEE Cable 
IEEE-IEEE Cable 


Sycom 5'4" Single Densily 
Bor of 10........ 

Maxell 5%" Floppy- 
MD1 Single Density 


LL +++ 


MD2 Double Density 
Box ol 10... 


Printers 
Trendcom 200 


афере 


Epson МХ-80 . 
Commodore Tally 8024.. 


(717) 323-7921 


Circle 177 on inquiry card. ==> 


| 16 BIT 8086 MICRO SYSTEM 
Tec-86" Basic-86™ CP/M-86™ 


IEEE S-100 Bus -— Available Now | 
Complete system up and operating | 
8086 System with Dual Floppy Disks 
Available Now for only $3990 

| CP/M-86™ only $250 
Basic - 86™ only $350 


ІС. 


Complete 8086 System for СР/М-86" 
CP/M-86 Available Now - $250 * IEEE 696 S-100 
Compatible • 5 MHz 8086 CPU (Optional 4 or 8 
Tec-86 / 8086 System MHz) * Vectored Interrupts • 24 Parallel 1/O lines 


| (three 8 bit ports) е Two RS-232 Ports * Baud 
! | rates from 50 to 19200 baud * Independent baud 
bw g rate generator for each serial port ® 32 Kilobytes of 
| static RAM (Expandable) е ROM boot for CP/M- 
86" è Dual 8-inch Shugart floppy disks with 

controller е Attractive, all metal desk top enclosure 


| Optional 64K Dynamic RAM - Available Soon 
| Basic-86'" Available Now 


| М Data Acquisition Systems апа 
AR Video Digitization Systems Available TECMAR, INC. 
INC. 23414 Greenlawn € Cleveland. OH 44122 (216) 382-7599 


Hasr B6 7 icqisteied tradefMark - Microsoft CP M" registered tradeMark + Digital Research 


Listing 1 continued: 
1186 BO ipF? 


1189 48 

1184 20 РЬ 

118C А AA Byte 
118E 48 

11BF 48 

1160 48 

1161 48 

1162 48 

1103 36 

1104 АБ Aa 

116 "8 

1127 33 

1168 18 

11С9 39 Retnb 


jar Sendlerm 
rx 
bra OutText 


13a 
{Aw 
ая! 
aal 
аз! 
asl 
ogh 
ida 
inn 
pul 
aba 
rts 


шош ш & ш o 


c 


Send char to term 


к Routine which handles incoming АСТА characters 


11C4 BD t24F [змеј плоці Jar GetGyte get next cher 

11CD 81 ди Ітһгісіа стр а #dle check for dle char 
11CF 27 М5 bea Ғгате5% 

1101 BD 1aF?7 Out jar Sendlerm send char to term 
1104 оӣ Fu bra LineInpPut 

1106 Ар 77 FrameSt bsr GetByte 

1108 6; 82 стр а Mat Check for stx char 
1104 гь oD one ErrNack 

110С SF clr b 

1100 OF 63 ata b ChkSum 

J10F 07 ba sta b ChkSum*] zero the checksum 
МЕ! 8D 6C ber GetByte 

11£3 97 Se ata а SaveOpe Save opcode 

11Е5 4) 10 стр а #*й Check for addr frame 
11#7 27 ПЕ bea AgdrF em 

J1E9 Bj 31 стр в ие} Check for data frame 


Listing 1 continued on page 282 


ON THE HORIZON. 


A COMPILER for North Star BASIC. Not a compiler/interpreter like CBASIC or PASCAL, but a TRUE COMPILER: 


* Immediate Availability * 


CSE 64K — $579 


200 ns access — runs al 4MHz with no 
wait slates an S- 100. Memory masking: 
Phantom, and/or any 2K pokeout for 
monitors, еіс. Works in Norih Star, 
Cromemco, 505, etc. Specily 
manufacturer of processor. Dealer 
pricing available. 


Assembled and Tested: $579 
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outputs relocatable machine code for 8080/8085/Z80 processors; 
totally operational on 8080 systems. Includes a sophisticated 
MACRO ASSEMBLER, text editor, linking loaders, and a console 
command processor to "force feed" commands to DOS from a 
disk file. COMSTAR protects your BASIC source code; programs 
run 2-5 times faster. Operates on North Star double or quad systems. 
Versions available for DOS at 100H or 2000H — compiled programs may 


put DOS anywhere. 


COMSTAR — THE COMPLETE COMPILER: $400 


For productivity, LetterGo 
beats ALL other word 
processing systems on 
micros. 
LetterGo encompasses all slandard word processing features 
— full screen editing, texl-wrap around, with full bidireclion 
scroll, variable char/line, lines/page. line spacing. justification, 
margins, indentation, page numbenng, char spacing. Illes. 
footers; LetlarGo elevates word processing Io a higher order, 
by providing centering, boldface, underline, super- and 
sub-scripting. Written for 280 (8080/8085 available), North Star 
DOS version includes file ules such as COmpact Бий in. 
Runs on ТУІ, АОМ-ЗА. Soroc, ADDS, Microterm, Нагейіпе, and 
more. Diablo and NEC versions, too. 


LetterGo—THE program lo professionalize your word 
processing: $495 


To Order: 


Send check or money order to: 
Professional Hardware 
Distributors, Box 5584, Arlington, 
Virginia 22205 


VISA and MASTERCARD accepted. 
Please include account number and 
expiralion dale. For ali orders, add 
1.536 of the total order lor shipping — 
we will adjust the difference. 


PHD 16 a division of: DATEK Systems, 
Inc., 4786 Lee Highway. Arlington. VA 
22207 (703) 243-3770 


юля Star Compulers 
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Important New Salary Data 
If You Are A Full-Time Programmer, 
Software Analyst, or Systems Designer 


To find out, 
call today for 
our new 1981 
Computer 
Salary 
Survey... 

It's FREE! 


Salaries of computer pro- 
fessionals have risen this 
year by as much as 20%. Is 
yours keeping pace? How 
does your current salary 
compare with those of other 
professionals at your level 
of responsibility and expe- 
rience? 1$ your income 
growth keeping up with 
inflation? Are you making 
as much money as you 
should be — or could be? Is 
your career heading in the 
right direction? 


Now you can easily find out, 
simply by calling Source 


Edp and asking for your 
copy of our just-released, 
1981 Computer Salary 
Survey and Career Planning 
Guide. Its yours, free! 


National salary averages 
for 1981 are shown for 
each of 48 categories in- 
cluding programming. soft- 
ware, systems design, data 
communications, mini/ 
micro systems, data base, 
EDP auditing, computer 
marketing, management and 
many others —at various 
levels of experience. 


15 Your income 
Keeping Pace With the 
Computer Salary 


Boom: 
xe: 


`4 = The 1981 Computer Salary 


—— 


| The Survey also defines 
each level of responsibility, 


shows you how to establish 
career goals, develop a plan 
of action, evaluate your 
progress, take corrective 
action when necessary and 
in general, keep your career 
growth on the best possible 
course. 


| This is a career tool every 


computer professional 
should have, especially if 
you have most of your 
career ahead of you. 


Survey and Career Planning 
Guide has been compiled 


Tm by Source Edp., North 


Americas largest recruiting 
firm devoted exclusively to 
the computer profession. 
Since 1966, our annual 
Survey has helped thou- 
sands of computer profes- 
sionals make the best deci- 
sions for their future. And 
now, at the threshold of 
sweeping changes in the 
industry, this new Survey 
can be of particular im- 
portance to you. 


Call for your free copy of 
the 1981 edition today —in 
strict confidence, and with 
no obligation whatsoever to 
use our services. 


source < dp 


North Amernca s largest recrumng hirm 
devoted exctusmely to the compuler 


| professional Chant ocganizations assume 


Our charges 
Offices nationwide. 
Consult the telephone white pages. 


‘ : un gn gm gm Ш ГІТ | ' à 
ТТТТІТІЛТІТІТІ шш аш ш шш ш кш ка ш ара ай а A н ш] ш] ш] шї] ш] шї] йй] ш] ШЕ] ШШ] ШЕ] ЕЛ ЕЕ) ШШ] ЕЕ ШШ И] ЕИ] ЕИ] ЕЕ] ШЕ] ШЕШ) ШИ] 
t 


For Your FREE 1981 
Computer Salary Survey, 
Call Mike Parr Today. 
Our Toll-Free Number is 
1-800-821-7700, Ext. 330 


(Missouri residents, please call 
1-800-892-7655, Ext. 330) 


ind Cores Pietre] Dx ache 
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If unable to call, writa 
Source Edp, Department В? 
Suite 1100 

100 South Wacker Drive 
Chicago, Illinois 60606 


When ening. please be sure ір mdicate 
hyne address and curren} position (11е ) 
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Listing 1 continued: 


11ЕВ 27 аз bea DataF rm 
11580 81 32 стр а n”? Check for ack frame 
МЕР 27 GE bea VerChk 
ТІРІ Ву 33 сто a wry check for nack frame 
ТІР» 27 ПА bea VerChk 
115 ви 5? bra ErrNack bad frame 
МЕТ Ар 56 AddrF rm bsr GetByte qet upper add» byte 
{1F9 97 79 Bta a Address 
{Ён 80 52 ber бейбусе дет lower addr byte 
ТІРІ 97 TA ata a kddress¢| 
11FF 8D at VerChk har GetByte qet dle 
1201 6D uc bar GetByte дей etx 
1203 DE 63 Verify 1 dx ChkSum save the checksum 
1205 ОҒ 75 Bt x SaveSum 
1207 80 45 bsr Getüvte Qet upper checksum 
1209 97 85 sta a RecdChk 
120A 80 42 her Getbyte get lower checksum 
1270 97 66 sta a RecdChke| 
12eF Co й! | да b 5 | | => Ack 
1211 DE 6&5 1 dx RecdaChk 
1213 9С 75 ерх SaveSum 
1215 27 Al beg SkeCet 
1217 5м neg b "^| z» Маск 
1218 96 52 ЗбкрСес Ida a SaveNpe get oocode 
1214 84 72 and a #2 Ignore pit A 
121C 27 ИЕ hea SendÁCk 
121Е 50 tst b 
1212 28 47 bm | SetRAck error => recd Nack 
1221 9b 59 lda a SaveOpe get opcode 
1223 81 32 стр а uto check for гесд Ack 
1225 27 fi геп ЅаїЌЙдАск 
1227 53 тес b =] s» reca Маск 
* Recdácke И т» тор, | 2> recd Ack, = 1 3» recd Маск 
1228 D7 ал Set'táck ata b Recdáck 
12гА га ЗЕ Fins bra LineTnout Listing I continued on page 284 


Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 


A2-FS1 Flight Simulator 


for the Apple | | on cassette or disk! 


SubLOGIC's A2-FS1 is the smooth, realistic Ф оо KEL 
simulator that gives you a real-time, 3-D, Ж > ^ 
out-of-the-cockpit view of flight. ЕЁ бе " 


Thanks to fast animation and accurate repre- X 2: ae ) 
sentation of flight, the non-pilot сал now leam опао mune ones ей pra Wer T 
basic flight control, including take-ots and нь 


landings! And experienced pilots will recog- $ | 50 
nize how thoroughly they can explore the in 
aircraft's characteristics. 


Once you've acquired flight proficiency, 

you can engage in the exciting Brilish Ace on disk, usable on DOS 3.2, 

3-D Aerial Battle Game included in the DOS 3.3, or Language System 

package. Destroy the enemy's fuel depot CN Rare 

меени рейн Поиска. See your dealer or order direcl. For 
Computer and aviation experts call the m order, include $1.25 and specily 


A2-FS1 а marvel o! modern technology. UPS or fìrst class mail. Illinois residents 
You 'li simply call it fantastic! add 5% sales tax. Visa and Mastercard SU] 
accepted. 


Special Features: Present cassetle users may SAN tein irr 2. 
, : — send back their cassette [but not the manual), OX V, SAVOY, 

* 3 frame-per-second flicker freeanimation along with $10 (first class shipping included), (217) 359-8482 

* Keyboard or joystick input and receive the disk version. Telex: 206995 
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Pascal 


from beginning to... — 


The BYTE Book of Pascal 
Edited by Blaise W. Liffick 


This newly reprinted edition, compiled from articles, language forums, and letters 
from BYTE Magazine, provides a comprehensive introduction to Pascal. In addi- 
tion this book contains important software, including two versions of a Pascal 
compiler — one written in BASIC and the other in 8080 assembly language; a 
p-code interpreter written in both Pascal and 8080 assembly languages; a 
chess playing program; and an APL interpreter written in Pascal. $25.00 
Hardcover pp. 342 ISBN 0-07-037823-1 


Add 784 per book lo cover postage and handling. 


ЕСТЕ 
ELIAS 70 Main Street, Peterborough, NH 03458 
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" Beginner's Guide for the UCSD Pascal System 
Now in its 3rd printing, written by the originator of the UCSD Pascal System, this highly infor- 
ж- mative book is an orientation guide to the UCSD Pascal System. For the novice, this book 
. steps through the System, bringing the user to a sophisticated level of expertise. For the ex- 
: е perienced, the guide is an invaluable reference tool for creating advanced applications. The 
Феу Nd UCSD Pascal Software Systems, available from SofTech Microsystems inc, 9494 Black 
ael Mountain Road, San Diego CA 92126, is a complete, general-purpose software package 
X лді и, for users of microcomputers and minicomputers. The package offers several in- 
M $?” ы” teresting features including: 
х - Ji e Programs which may be run without alteration on the General Automation or DEC 
X 4 PDP-11 minicomputers, or on an 8080, 8085, 280, 
= a X "P ——————C PB 6502, 6800, or 9900 based microcomputers. 
| 1 и, 4! @Ease of use оп a small, single-user computer with 
1 X Toll Free 4 1-800-258-5420 TM 8 display screen and one or more floppy disk drives. 
| | ФА powerful Pascal compiler which supports in- 
a Please send | - teractive applications, strings, direct access disks, 
О capies of Beginner's Guide for the UCSD Pascal System I 9nd Separately compiled modules. 
{ | ФА complete collection of development software: 
| 1 operating system, file handler, screen oriented text 
| Name Title Company В editor, link editor, etc. 
f й $11.95 
5 | ISBN 0-07-006745-7 
- Street City State/Province Code | 
| Check enclosed in the amount of $ D 
Я Bill Visa [] Bill Master Charge В 
| Card Ма. __ Exp. Date П 
м li 
n Й 
J 
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Listing 1 continued: 


122С 


122€ 
1234 
1232 
1234 
1236 
1218 
1234 
1238 
123D 
1235F 
1241 
1243 
1245 
1247 
1249 
1248 
1240 


1248 
1258 
1252 
1254 
1255 
1256 
1258 
125 
1250 
125Е 


і 269 
1261 
1262 
1263 
1264 
1265 
1266 


1267 
1258 
1269 
1264 
1268 
126C 
1260 


126E 
126Ғ 
1278 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1274 
1278 
127C 
1270 
127Е 
127F 
1248 
1281 
] 282 
1283 
1284 
1285 
1286 
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07 


ей 
80 
81 
27 
DE 
A7 
ng 


6C 


9А 
1D 
9g 
ag 
79 
en 


79 
F1 
GE 
да 
F1 
83 
ВА 
FF 
ьс 
DR 


SendAck gta b Xmitdck 

k Xmitacks 2 а» nop, | 3» xmit Аск, ol => xmit Nack 
bra LinelInput 

DataF гм Б5Р GetByte 
стр а adie Check for doubled dle 
beo ChkDble 

OkOble 1 dx Address 
ata a Ы store byte 
ттк 
atu Address 
bra DataF rm 

ChkDh1e bar GetByte throw away first ale 
emp a ngle 
ben бкбоіе 
сто а etx Check for frame end 
bea Verify frame error 

ErrNack idea a й = | Bend Nack event 
81а А KmitÁCk 
bra Fins 


> Exit routine which gaves the return address, 
* undates the checkgum, and does rti 
GetHyte t8x 


} dx x get entry point 
st x AcjieState save return aogdess 
ins 
{Ps get off stack 
add a ChkSume1 
ber SkpUpper 
inc ChkSum 
SkpUpper sta a CheSums] 
rti PPPA 
ÁCkF ем feb die,stx,*2,d!e,etx,1, $44 
HackF rm feh die,8tx,*S5,dle,rtx,]), $15 
Errorhan fee / Fatled/ 
CRLF fcb 5б, 5а, 0 
ӛгеТк% fcc / S81 / 
feb e 
DestTxt fcc ? D3 / 
fcb e 
BCntTxt fcc / wy / 
feb Р 
end 


 KEYSTO 
PRODUCTIVITY 


| | | v | | = 
ЕЕ 
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I 
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If you plan, make, use, or buy computer Save time. Save money. Pre-register now 
systems or services, you can't afford to miss for the most dynamic NCC ever. You can: 
the upcoming National Computer Confer- e Avoid long registration lines 
ence, McCormick Place, Chicago, May 4-7. e Save $15 on the full 4-day program 
The theme of this year's conference is e Secure preferential housing and 
“Keys to Productivity”, how to use computers discount travel. 
and computer services to help increase output For Conference Information, call or write 
and control costs. National Computer Conference c/o AFIPS, 
Come see the latest in new equipment and РО. Box 9658, 1818 М. Lynn Street, 
money-saving techniques at over 500 exhibits. Arlington, VA 22209, (703) 558-3610. 
Take your pick of over 100 technical sessions For discount air fares, airline reserva- 
and 61 Professional Development Seminars. tions, hotel and show information, 


or to pre-register, call toll-free 


\ 
t 


Enjoy the Personal] Computing Festival, now 


= LER 
a part ofthe main conferenoe. _ === & zem (800) 556-6882. 
I see =r 
= Е == = 222-2224 
= = шш с — 
= = IL 
Fez remet — 
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MICRO PRICE for MINI POWER 


MICRO-MINI™ matches Series | by IBM 
DELIVERING CURRENT ORDERS 


You cannot buy a more powerful micro: 

ә Power: 1 to 32 independent users 

• Memory: directly addresses to 16 Mag! 

М * Mapping: elficient memory management 

* Disk: 2M to more than 250M 

е Speed: Ihroughput 10 times 280 

* Files: simultaneous access 

¢ Communication: inter-user via terminals 

• Security: all files password protected 

® Options: expandable in the field 

е Bus: Intel Mullibus™ compatible 

е Languages: Pascal, BASIC, COBOL. FORTRAN 
SYSTEM |.. 
28001 CPU board wilh on- -board ROM monitor 
32K dynamic RAM 

МО board: 8 serial ports 

Back plane: 15-slots, Multibus™ compatible 
Case: switching power, fans, cage, fixtures 
SYSTEM li.. oo 6659 
28001 CPU with memory management circuitry 
64K dynamic RAM 

ИО board: В serial ports 

РОС board: for 4 floppies, sgi/dbl density 
ZMOS: mutti-user/-tasking operating system 
Back plane: 15-5015, Миз” compatible 
Case: swilching power, fans, caga, fixtures 


Disks: dual floppies (ss: sgl/dbl density) 
CRT: Dialogue 80™ Interactive/edil tarminal 
Call for further system specifications. 


AMPEX Dialogue 807 

Dialogue BO'" fully-featured video terminal: 

Full ASCH with numeric and edit keypads 
Elegant case with detachable keyboard 
Display 24 lines with 25th status line 

20 user programmable function keys 

2 pages display memory (4 optional) 

11 graphics and 21 control codes 

10 modes including block, protect, program 
Transparent mode "cria control codes 
Dialogue 807 .. ; 91045 
Dialogue 80" with phone coupler... 
Applications: word processing. datsentry. төне 
tive programming. data base inquiry/response/ 
update, transaction processing, whether on-site 
| or remote. For our system or for yours, this inter- 
active terminal is the perfect match. 


Prices: Prapaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum оп all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accapted. 


(312) 684-3183 


" COMPUTE 


MICROCOMPUTER SYSTEMS 
5710 Drexel, Chicago, IL 60637 
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Text continued from page 268: 


put from the serial line; it detects 
frames, parses them, and performs 
the appropriate action. The state of 
the receive program is saved 
whenever calls to GETBYTE are 
made. (It is conceptually easier to im- 
agine that a call to GETBYTE results 
in a wait followed by a return with 
the next input byte from the line. 
Actually, a call to GETBYTE results 
in the storing of the return address 
in ACIASTATE and the execution of 
a return from interrupt instruction. 
The next line input interrupt then 
causes a branch to the address in 
ACIASTATE, which reenters the 
receive routine at the right place to 
process the next incoming byte.) 

Incoming bytes are first checked se- 
quentially for the presence of DLE 
bytes. If a byte is not a DLE, it is 
printed on the local terminal. Other- 
wise, the DLE signals the beginning of 
a frame, and the STX and opcode 
bytes are received and checked. 

An opcode of hexadecimal 30 im- 
plies that the next 2 bytes are to be 
stored in ADDRESS, high-order byte 
first. The checksum is then tested. If it 
is correct, the XMITACK flag is set to 
1; otherwise, the XMITACK is set to 
— 1. The send module will eventually 
notice this work request and issue 
either an ACK or a NÀK frame. 

An opcode of hexadecimal 31 im- 
plies a data frame. Since the start ad- 
dress has already been verified in the 
address frame, data bytes are stored 
in their proper memory locations as 
they arrive. When a DLE DLE is 
detected, only one DLE is stored. If, 
however, a DLE ETX is detected 
(denoting an end of frame), the 
checksum is verified and and 
XMITACK flag is set accordingly. 

An opcode of hexadecimal 32 im- 
plies receipt of an ACK frame, and an 
opcode of hexadecimal 33 implies 
receipt of a NAK frame. Both are 
verified for accuracy by comparing 
the computed checksum to the re- 
ceived checksum, and the RECDACK 
flag is set accordingly, This informs 
the send module whether the next ad- 
dress or data frame may or may not 
be sent. 

At the end of each frame, control 
returns to the beginning of the receive 
program so that the next frame (or 
stream of keyboard characters) may 
be properly interpreted. 


Debugging 
Debugging is best accomplished if 


the code can be separated into 
modules that can be tested in- 
dependently. As indicated earlier, 
there are three major modules: the 
command interpreter, the send 
routine, and the receive routine. | 
have found the following order to be 
the easiest way to debug the program 
routines: 


€ the transparent mode routine 
® the receive routine 

€ the command interpreter 

Ф the send routine 


The computer was connected to 
itself, as described earlier, for testing 
purposes; this was done by connect- 
ing the transmit line of the send 
routine to the receive line of the 
receive routine. In this way, I was 
able to confine bugs to only one 
machine. 

Proper operation of the transparent 
mode code is verified by the double 
echo on the terminal. Each character 
typed in is echoed on the console 
from the send routine. The character 
is then sent on the line, where it is 
received by the receive routine and 
again typed on the same console. 
When two separate computers are 
connected, of course, only one 
character is typed on each console. 

The receive routine can be de- 
bugged independently by keying in 
protocol frames on the keyboard and 
observing what the receiver does with 
them. Normally, the DLE, STX, and 
ETX characters are defined with the 
high-order bit on, which precludes 
their generation by the keyboard. 
(This is to ensure that keyboards can- 
not accidentally send а protocol 
frame.) During debugging, however, 
the value of the DLE, STX, and ETX 
bytes can be changed to keyboard- 
generated characters, thereby allow- 
ing frame synthesis through the 
keyboard for debugging purposes 
only. 

The send routine must be disabled 
during this stage of debugging by 
changing the BNE INZADOR at 
hexadecimal location 1045 to BRA 
XMITLOOP. This ensures that the 
XMITACK flag from the receive 
module does not cause an ACK or 
NAK to be sent, thus clearing the 


First, an acknowledge frame is 


FREE & EASY 


.... that's our new catalog, filled with super buys on 
computers, peripherals, accessories and supplies. It's 
free and it makes buying easy for you. Just ask for it! 


А ` 


Hwan 


APPLE ACCESSORIES 
Sanyo Monitor 9” В/\............... $169. 
NEC Monitor 12" СМ. ................. 229. 
LOBO Disk H/Contoller DOS 3.3 ..... .499. 
LOBO DIsk Ш.................. — 399. 
SUPERTERM 80 Col. Card .......... 1329. 
ЖЕ Card ....................... 295. 
H.S. баена! Card ..................... 179. 
COMM. Card .......... ОТТГО ОТТЫ 179. 
CLOCK Calendar Сага ............... 225. 
ROM Plus Card/KB Filter ............. 175. 
HAYES Micromodem ................. 319. 
ӨЯРЕНТШкег......................... 249. 
PARALLEL Printer Card .............. 149. 
SOFTWARE 
ҚЫ» AD 119.00 
DESKTOP Plan 11.................. 169.00 
PERS Filing Syst .................... 80.00 
ADDRESS Воок..................... 40.00 
SUPER Text D....... seen nnn 125.00 
CCA Data Мат.................... 85.00 


MODEMS 

UDS 103 LP, direct ............... $169.00 
NOVATION CAT, acoustic.......... 159.00 
ECT, ес оооло 169.00 
LEXICON LX-11, acoustic .......... 147.00 
HAYES Micromodem, S100 ........ 349.00 

S100 CORNER 
Boards Xitan ZPU (280)............... $129. 
_ „с, om—— Pm ..„. 199. 
D-16K Оупатіс ..................... 129. 
D-32K Dynamic ..................... 199. 
Mainframes Xitan 8 Slot............... $199. 
ӘСЕ ҚЫШ .2......ҘҘр--.-.---.. ,. 349. 
LL ALLE. ..... T 12 7 A ‚ 590. 
Computers NNC System 80-IMB ..... $3,995. 
NNC System 80W-84 MB ........... 6,995. 

2-80 SOFTWARE 
Cassette Disk 

8K Basic $50. 
| Super Basic $95. $99. 
Disk Basic $159. 
ZAPPLE Text Ed. $35. $69. 

Z-Tel Text Ed. $50. 

| Text Output Proc $50. 
Macro Assembler $50. $69. 
Z-Bug $89. 
Micro Z-BUG $69. 
LINKER $69. 
Fortran IV $249. 
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PRINTER SALE 


DIABLO 630 RO 


30 cps letter quality, plastic or metal Daisy wheel 
List $2,711.00 $2,395.00 


TYPRINTER 221 Word Processing 
W/KEYBOARD 
20 cps computer printer and typewriter in one. 
Non valatile memory y 
correction. 10, 12 and 15 pitch letter qualit 
characters. Proportional spacing works wit 
most word processing software. 
List $2,850.00 


ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete with micro processor controller and 
power supply. Standard serial, parallel and IEEE 
versions available. 


(EE EE SE 9 SE SE SE S E *" W^5 


Іш ӨЗЕЕе) ...................... 5539.00 
PRINT ELEMENTS 

NEC Thimbles ............... $16.00 
Plastic Daisy Wheels 

for Qume, Diablo, Stanvriter ...... 6.00 
Metal Dalsy Wheels ............ 56.00 
IBM Selectric Elements ......... 17.00 

RIBBONS 

BE ou acus eee $71.00/Doz 
BENE. м...» в... 54.00/Doz. 
РВАВЫ,............... .. 54.00/ Doz. 
ANADEX .......... dibus.» 144.00/6 ea. 
ANACOM/QUANTEX ..... 192.00/ Doz 
ТР ЕЕТТТТ............... 50.00/Doz. 


MAGNETIC MEDIA 
Premium Quality At Bargain Prices 
514" Diskettes, all Formats, 

100 % Certified with hub rings, box of 10 


Single sided, single density ........ $22.50 
Single sided, double density ......... 24.50 
Double sided, double density......... 32.50 


8” DISKETTES, ALL FORMATS 
100% CERTIFIED 


Single sided, single density ........ $26.00 
SSSD Error Free..... T siae sauna ad 27.00 
SIngle sided, double density ......... 34.50 
Double sided, double density......... 40.00 
3M DATA CARTRIDGES, 1/4" 
ne ae $18.15/ea. 
Regular Error Егеве................... 20.65 
nn rw escrito ie 15.25 


DIGITAL PHILLIPS CASSETTES, М 
For Most Systems 


* d Y * I SE t* ? E o *ttt:hÀ!5b е а 


to 16K Auto error | 


Е 910-105 W. San Marcos Bivd., San Marcos, СА 92069 


MPI 88 G Matrix 


High resolution dotaddressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parall Input 100 cps Bidirectional printing, 80, 
96, and 132 column widths! 
Oe! ...................... $599.00 
ANADEX DP 9500/9501 
200 cps Matrix, high Жир) dot addressable 
«a serial and parallel input, up to 2K 
H 
И 
В 
И 
E 


ег. 
List 51,650.00.................... $1,395.00 


TI 820, RO Full ASCII 


150 cps Matrix, wide carriage, data processing 
workhorse. 
List $1,995 


ANACOM 150 
Heavy duty 150 cps Matrix 15" carriage. tow | 
cost replacement for T! 820. 
45191 35000--..................: $1,095.00 


QUANTEX 6000 MATRIX 
Heavy duty 150 cps 15" carriage. 
List 51,495.00.................... $1 


NEC — SPINWRITER 

55 cps Bidirectional, letter quallt 
5510 RO List $3,055.00 ........... 525 J 
C. ITOH — STARWRITER RO 


25 cps Low cost Daisy Wheel 
P DP, Mm $1,695.00 


QUME SPRINT 5/45 RO 


45 cps ж» Wheel, High Quality 
List $3,137.00 $2,595.00 


,195.00 


этле 4 € TE SE 9$ b 9 " Be 9 bona ou 


В TO PLACE YOUR ORDER CALL: 
TELEPHONE 


Computer Products 


TERMS OF SALE: Cash, check, money order, bank wire transfer. 
стеді card or purchase orders from qualified firms and 


В institubons. Please include iclephone number with order and 


B change without notice. 
[T $1 pol 1$ 1 4 1 4 P ИШ Т0 


expiration date on credit card orders. Calitorria residents add 6% 
sales tax. Advertised prices are for prepaid orders F.O.B. shipping 
point. Add 3% for shipping in 015 Pring and availability subject to 
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You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you off list — an incentive 
lor them to save you more. 
Minimum fee of $75. 


COMPUTERS 
Alpha Micro 10MEG 
tos 8000-2 


Archives b4K OD 

Cromemco System 3 
Cromemco System 2 w/128K 
Dynabyte 5400-А2 6411. 1 MEG 
Dynabyle 5400-B2 64K 2 MEG 
Dynabyte DB811 64K 
Superbrain 64K DD 


Hazettine 1500 

IBM 3101 Model 10 

Lear Siegler ADM ЗА + 
Leedex 13” Color Monitor 
NEC 12" Monitor 
Televideo TVI 9200 
Visual 200 


PRINTERS 

Anadex 9501 
Cantronics 737 

Diablo 1650 R/0 

DIP 82 

Epson MX8D 

IDS Paper Tiger 460 G 
МЕС 5510 w/Tracior 
Qume 5/45 AO 

TI 810 Basic 


SOFTWARE 
Word Star 
Magic Wand 
Spell Guard 
Pearl № 


шай ық. 
Access to over 500 software 
and hardware manufacturers. 
Call for other prices! 


International Telex 470851 


Puces subject ta Change without notice. 
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keyed in to test the receive routine’s 
response. The RECDACK byte, as a 
result, should be set to a value of +1. 
Next, a NAK frame is keyed, which 
should get the RECDACK byte to 
—1. If these received frames do not 
result in the proper setting of the 
flags, then either the receive routine is 
faulty, or the frame was keyed in- 
correctly, 

After a proper address frame is 
typed, the XMITACK flag should be 
set to 1; otherwise, it should be set to 
—1. Also, a proper address frame 
should put the address types in the 
2-byte variable ADDRESS. 

Finally, frames of varying length 
and content should be typed in, and 
memory should be checked to ensure 
that the data has been properly 
stored. Of course, the keyboard can- 
not generate bytes with the high- 
order bit on, but this should not 
affect the debugging process. A 
proper data frame should set the 
XMITACK flag to 1, while a bad 
frame should set it to —1. 

The command interpreter is de- 
bugged next by typing a control-F 
character and noticing that an "S:" is 
typed on the console. Typing in four 
hexadecimal! characters and a carriage 
return should result in a “D:” being 
typed on the console. The command 
interpreter checks for valid hexa- 
decimal characters, which in this im- 
plementation are lowercase “0” thru 
"9" and "a" thru "f." Either typing in 
a bad character, or typing more than 
five characters, results in the ringing 
of the terminal's bell. 

After the destination address is 
keyed, a “#:” should be typed on the 
console. When the byte count and a 
carriage return are typed, the user 
should cause system reset and go to 
the computer's monitor program (in 
my case a Motorola MIKBUG). 
Locations SRCADDR, DESTADDR, 
and BYTECNT should contain the 
proper values of the three parameters 
just typed in. Also, the XMITFILE 
flag should be nonzero. If any of the 
above information is not correct, the 
command interpreter has errors and 
must be debugged. 

The debugging of the send routine 
is the last and most difficult task. The 
patch introduced to disable the send 
routine must be deleted and the 
original code restored. The command 
interpreter is then used to set up the 
addresses and a byte count; a carriage 
return is struck to initiate the send 


routine, Normally, the send routine 
will send out an address frame and 
wait for the RECVDACK flag to in- 
dicate proper receipt of the frame. It 
wil] then send a data frame and again 
wait for the RECVDACK flag. Since 
the transmit line is connected to the 
receive line during these tests, a more 
complicated interaction occurs. 

The interaction is as follows—the 
sender issues an address frame and 
the receiver, in turn, sets the 
XMITACK flag. The sender sees the 
XMITACK and sends an ACK frame, 
and the receiver receives the ACK 
and sets the RECVDACK flag. The 
sender, noticing the RECVDACK 
flag, sends a data frame. Errors result 
in up to three retransmissions before 
the file transfer is aborted and the 
computer returns to transparent 
mode. This sequence of events can be 
verified by disabling various portions 
of code and watching the flags change 
using a debugging routine (there is 
usually one in the computer's monitor 
program). 

Once the software routines have 
been independently debugged as 
described above, there should be few 
problems when a final test is made 
with two computers linked by a serial 
line. 


Final Notes 

Reliable data transmission between 
two computers over a noisy channel 
is a primary concern of communica- 
tion engineers, who have developed a 
spectrum of elaborate protocols to 
ensure that errors are detected and 
corrected, The simple data link 
described here is not overly robust. 
For example, the computer will “hang 
up” waiting for a valid response when 
an ACK or a NAK is received in error 
and discarded. One solution is to in- 
clude a timeout interrupt that causes 
the send routine to retransmit its data 
if an ACK or NAK is not received 
within a certain period of time. 
Although the routines shown here 
were written with simplicity and 
minimal software in mind, the reader 
is encouraged to add this feature. 

The protocol presented here is 
computer independent and could just 
as wel be implemented in the 
machine language of any 
microprocessor. As long as there is 
agreement on the electrica] interface 
and on the data-transfer protocol, a 
computer can pass data of any kind 
to any other computer. м 


MEMOREX 


SUPERB QUALITY AT 
UNBEATABLE PRICES. 
THAT S MEMOREX 
DISCS FROM PACIFIC 
EXCHANGES 


For Data Reliability— 
Memorex 

Flexible 

Discs 


CALL FREE FOR PRICES & INFORMATION 


(800)235-4137 


In California, (805)543-1037 


Three-Dimensional Computer 
Graphics, Part 2 


Last month, in Part 1, we examined 
almost every algorithm needed to 
display three-dimensional line draw- 
ings that represent solid objects 
modeled by polygons. I attempted to 
keep the procedures concise, at the 
occasional] sacrifice of clarity or effi- 
ciency. 

Listing 1 contains a complete 
Pascal program that incorporates the 
individual graphics procedures 
presented in Part 1. 1 have used this 
program with the Heath /Zenith H-19 
video terminal (which has limited 
semigraphics) and the UCSD (Univer- 
sity of California, San Diego) Pascal 
system, I have also used it (very 
satisfactorily) with a 500-line raster 
graphics display and a Pascal inter- 
preter running under the UNIX 
operating system on a DEC (Digital 
Equipment Corporation) VAX 
11/780 computer. 

The program includes facilities for 
all of the basic functions necessary for 
three-dimensional representation: 


eacquisition of machine-readable 
data 


etransformation to the proper 
perspective 


escaling 


eelimination of hidden lines and 
faces 


In presenting this program, I have 
assumed that your display system can 
draw lines, as most systems that are 
capable of full graphics provide ap- 
propriate software. However, scan- 
conversion software is included to 
support the Heath /Zenith H-19 video 
terminal, and the routines Moveto 
and Drawto can be easily modified 
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for any other raster display. 
As designers continue to simplify 
the use of personal computers, the 


area of three-dimensional graphics 
software will be the next to receive 
significant attention. i 


Listing 1: Complete UCSD Pascal three-dimensional graphics program that incorporates 
the ideas and procedures put forth in Part 1 (see March 1981 BYTE, page 54). 


Frógrame На де} пе» 


canit DotsAcross = 7/9; 
Metalown = 47; 
МанЁ ба = 200; 
MaxFals = 200; 
MaxVtx = S00, 
MaxSides = Б; 


t# maximum sides on а ро] удой +) 


туре соул \ег = О Махин, 
Panl = record ХҮ 2 : real endi 
Vertes = С  MaxPFls; 
Folyqon = record NumVEx Vertex; Start : counter: endi 
UnePoly = array [}. MaxSides) of Point: 
Fel удеп array Ci MaxPolsJ] of Folygorn; (* original polygons 2) 
Vertiges array {1 Махыїхј of Vertex: (+ original vertices “) 
ИЧЕ о уа . array [1.. МахРо151 of Folygon (+ displayed polygons Яя) 
JULI сез array ГІ MaxVtxl of Point, (# displayed points +} 
Ey&5pace . Matrix (% ауа space Lranstorm 43 
Ыз ndaw UneP al y; (* display window 2) 


куаР t, Cntri6t : Points 
Әсгвелсесаіе, Screenttr 
tereenxX,Screeny . real, 
Screen - 


Points 


fiui play, Num txOut. counter; 
Какай har ehar 
tileNane Tringi 


Папе Бос! нап; 


(4 eyapoint and center of interest ж) 


packed array [9. DotsAcross, 0. . DotsDown] of boolean 
Hume ols, Читу tess, МиР ts. Windowsi ze, 1 


counter: 


(od 4 o 4 64 M9 M9 — DetFPlarnes ЕЕ t) 


pra:edure GetlPlaneg( var Рау 


ми! Il, LatI counteri 
Тарғайу eF ral yi 
меді 

1511 = NumPts; 

jor І =i] te MumFtz do 
begin 
with PolyLIJ do 

begin 


mpholyEI1 X: 


Une о] у, 


NunP t counter Fi 


(е compute plane equalian coefficients for polygon edges +) 


Y + PolyEtistI] 2 — 7 + FolylL5tIJ v. 


TmpPolyfi3 Y = Z * Poly(LstT3J x - X # PolyfLatl) 2, 
= X 


1mpFolyt123. 7 : 
endi 
latl = 1, 
end: {+ for loop ж) 
for 1 -1 Lo NumPts dia 
with Tmp*"olyt I1 do 
begin  Polyt13 К: =; 
endi іш GetPlanes =) 


PolyLlIJ Y ++; 


ж Folyli £171 Y — У + PolylL5t1J] x, 


{+ copy back io input ж) 


LII E 


Polyt Ii} 7 у, 


PEPE EEE PE Pete + HTS) ееп са] е PAE ESSE Eee +} 


procedure GetScreéeenseal е; 
Wat 1: counter; 


(ж gat window То скен stale d ielbur i 


Listing I continued on page 292 


a 


% 


А токмлдтео 


IX EQUIPMENT 
EL 


INCORPORATED 


18430 Ward, Fountain Valley, CA 92708 


NORTHSTAR 


Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 
714-963-1414 Inside CA 
1-800-854-7635 Outside Cont. USA 
Prices change daily to meet competition. 


HAZ-1D-32K .................. — ‚. $1975 PRINTERS 

HAZ-20-32K .......... pho Po RENE 2270 МЕС 5510 (TRACT. RIB.. THIM) ... $2540 
TERMINALS MPESTOSEKE..LL Lee aeree rei 2240 NEC 5515 (TRACT. RIB.. THIM) .... 2600 
TELEVIDEO 912 B ........ 44544»... S865 нй2-2О-32К................. lere 2650 NEC 5520 (TRACT , RIB.. THIM) .... 2900 
TELEVIDEO 912 С......... X Ө ADDITIONAL 16K RAM .......... а” МЕС 5530 (TRACT, RIB, THIM} ..... 2540 
TELEVIDEO 920В................... 945 ADDITIONAL 32K RAM .,............... 475 «АШИ... erre BM. 
| TELEVIDEO 920 C. ................. 715 HARD DISK SYSTEM ....... AC 3900 eee Wi c. 4 1495 
Ced rta «онен + жае к онаи а өн SPECIAL MEMORY CONFIGURATIONS de MR Tn enn 
ФЕ а ранны нена ы ee oe ee Та А А А i “"“титтиечтгенанвеавант» LL 
HAZELTINE 1500 ...... Нек 850 D ee S ee ee EPSON МХ 70..,..... HEN ИЦ. CALL 

| TELEVIDEO 950... ............... CALL РОННИ 


VIP's customarily need top quality and 
service within stringent budgetary limits. 
naturally, they call A Е 

Hem: AE i. lests virtually every" item 
sold, before shipping. 

Item: А.Е. initializes every piece of solt- 
ware, and makes a copy. If you have a 
problem, А.Ё. can check to locate the 
problem by using Ihe in-house duplicate, 
saving you time. 

Нет: А.Е.І. has in-house expetise on 
evary item offered. 

Item: А.Е 1. prices are competitive with 
the lowest, no-service, no in-house exper- 
tise dealer 

40% OF ALL А.Е. SALES ARE ТО 
PUBLIC AND SEMI-PUBLIC INSTITU- 
TIONS. 

А partial list** of AEI customers who 
purchased during the last quarter of 1980 
includes: University ol Nebraska, Univer- 


5.5.М. KIT 
СВ? 280 CPU ....,....... 8200 ..... S265 
VBIC VIDES. ...........-. ТШ .... 
ҮБЕКМЗЕО-..,......... 3, T - 
VBS VIDEO .......... 7 70. „2 
{04 INTERFACE ......... 165 ..... 

| SBI SYNTHESIZER ..... ‚ 195..... 


MEASUREMENT SYSTEMS MEMORY 


DM3200 32K 4MHZ ........ 
DM640Q0 бак аМн2................ 

DMB3200 32K 4MHZ BANK SELECT .. 
DMB6400 64K 4MHZ BANK SELECT .. 


_ om Rag MÀ 


LI а 


MISCELLANEOUS 
NEC THIMBLES........... $16 
NEC RIBBONS.............. 7 
Н52232 CABLE 5' ,....... .. 20 
RS 232 CABLE 10" ,...... „+ 25 
LEDEX MONITOR ......... 145 
NOVATION CAT .,....... 145 


ASM 


УШР» Сап А.Е. 


DYNABYTE SYSTEMS ALSO 
AVAILABLE—CALL FOR THE 
EXCITING NEWS ABOUT NEW 
COMPETITIVE PRICING! 


| WE WILL TRY TO BEAT ANY 
| ADVERTISED PRICE. 


TERMS: All prices listed are cash discounted 
and subject to change. COD's are 2% 


ANADEX DP-9500/9501 


sily of Virginia, U.S. Бері, of Interior, Uni- 
versity of Kentucky, University of Cali- 
fornia, Massachusetts пише of Tech- 
nology, U.S. Air Force, Naval Arr Develop- 
ment Center, Brown University, University 
of Oregon, University of Utah, Ohio State 
University, University of Southern Cah- 
fornia, California State Dept. of Waler 
Resources, University of Michigan, anc 
Princeton University. 

In the private sector. an equal number о] 
major natronal organizations purchased 
during the same period. 

You can call A.E.I. too! 


"WHh our mamal Гая shipping, we have bme Ку test 
expedried shipment may prectude lesing 

"AE! does nor wh 10 amply that any of mese іле 
орали мюпь endorse AE T1 merely hal AE T3 proud 
Юю have (hem as customers 


MORROW 


a additonal Universities and well-rated "m ao nd c^ 
440 lirms Net-10. DISCUS 2D 1 ОВ!МЕ.,............... 935 
225 SHIPPING: ADDITIONAL IN ALL CASES. DISCUS 2D 2 ОНІМЕ................ 1550 
270 қ DISCUS 2+2 1 ОЯІМЕ .,.. аи 1250 

TECHNICAL ASSISTANCE: (959% 6 еее е 

WE TRY ТО HELP INTERFACE AND DISCUS 2*2 2 DRIVE „.............. 2190 

xa TROUBLESHOOT—CALL (714) 963-1414. em Ба жене 
630 Open Monday-Friday, 8:00 a.m.-5:00 p.m. ADDITIONAL HARD DISC .......... 
745 | Dealer Inquiries Invited. DISCUS М1О................. eee 


SOFTWARE GRAHAM-DORIAN 


DISCS—BOX OF 16 
VERBATUM 5% 1 SIDE .... 527 


WORDSTAR ............ $320 JOB COSTING ........... $700 VERBATUM 5% 2 SIDE ..,., 45 
MAILMERGE.............. 100 INVENTORY 225.25, a 475 VERBATUM 8 1 SIDE,...... 35 
DATASTAR = voe mmn 250 GRI HEB eer rens 475 VERBATUM 8 2 SIDE .,.,.,.. 55 


A Si PRSIDAL „жкен 


= кш аы к ги гт и копт 


ae tte Re E E et 
E 834U 428 2B 12A-5 24 A243 


e+ eee meee ened be n oa o" 


OUR SYSTEMS WORK! 


ADDITIONAL SOFTWARE DISCOUNTS WITH SYSTEM PURCHASE 


СЛИЧЕН У, п.е 
PLASTIC STORAGE 


All systems normally tested and configured in our repair facility before delivery. Service contracts available, Prompl repairs and warranties, 


Circla 188 on inquiry card. 


Listing 1 continued: 


Circle 189 on inquiry card. Maxx, MinX, Max Y. MionY > 


reali 


begin 

MaxX:zO (Q; MinX::x0, О; Max¥:=0. 0; MinY:zQ. О, 
for [:=1 to WindowSize do 
with Wirndoewtid do 


SPECTACULAR TEC > Mark then MaxX :x Х/2; 
OFFERS ії X/Z < Mink then Mink = X7Ii 


(* window must include Z-x1 


1f Y/Z > Маң then MaxY :m Ууу); 
if YZZ < Мілу then MinY ге Ұ/?; 
end; 
Maxí ;= MaxX = Minx, MaxY ;= MaxY - Miny, 
if MaxY > (0 75 ж MaxX) (= standard display is З umts high бу 4 wide +} 
then SereenScale 7 := {Маху * 4 / 3) 
elge Screanseale 2 = MaxXi 
SeraenSeale. X := DotsAcross / SereendScele, Zi 
ScreanScale Y :ы { DotsDoun * 4 / 31 Z SereenScale 7, 
endi (* GetScreenScale *) 


BASF "FLEXYOISK"... x 
Superior Quality data 
storage medium, 

Certified and guaranteed 
100% error free. 


_ 9 


SINGLE SIDED-SINGLE DENSITY 


54" or 8" Disketies............, 10/524 
5%” or 8° Vinyl Storage Pages .....10/$5 


(Rd t b en tet teed td Initialize +4+++++4+++4444444+++4+ и! 
procedure Initialize, (т set defau)t parameter values +) 
begin 

Vane = false; 

NumPola -= Qi 

NumDisplay = Qi 

NumVtcees :a Qi 

NumFts = dg; 


MAXELL- DISKETTES 
The best quality 
disketle money can buy. 
Approved by Shugart 
and IBM. 


Sold. ой! in bosts:ob10 "itn БуеР do begin X---5, 01 Y в б; ):-3 0: nA: 

Я7Үвиа,.-.............. ОИ with Cntrlnt do begin X 4O О; Ү-а0о о; 2:30: gdi 

8. ТЕШ... аьан а БДБ 

57, 2-side . “ылаа»ша» 2 4 $, 90 WindowSize mx 4, 

67, B-side ee 5.0 with Windowlit] do begin Х.=-4. 0: Y:=-3, 0; 2:ај 0; endi 
with Windowt2) do begin X m-40; ¥:2 3.0; 12160; endi 

С д а аашаа ERE ошын i ue бып Jed UK Vue о, (тті 

LIBRARY CASE... with Window[4J do begin Х:= 40; Ұ:--2.0) Zal О; endi 


GetscreenScnanle; 

Protects your valuable GetPlanes{ Wandow,WindowS1ze J; 

programs on disks with ScreenCtr do begin X:-DotsAcross/Zi 
Fully enclosed and еп; (ж Initialize ж) 

protected on all sides. 

Similar to Kas-sette storage Бах. 


3-ring binder album. 


Y: =DotsDown/2i end: 


(Ф ++++++ Start ект... и) 
procedure Start; 

var I,J : counters 

begin (* clear screen *) 

for ] ға to [iotsáÓcross do 
а for J :а 0 to ПотаПошп do Sereen! I,J J 
DISKETTE DRIVE HEAD CLEANING KITS 4 end; (+ start ж) 

Preveni head crashes and 

insure efficient, error- Pa 

Iree operation. 


Library 3-Ring Binder *&* 84x 4*n4»u ж . $6.50 
5W" Mini Kas - sette/10 ............$2.49 
8' Kas-sette/10 


‚= False, 


(т екең” Finish fet ға ыы 96) 
procedure Finishi (+ display output for Zenith H-1* terminal 9!) 


$54" ar ВИ: —" | var Leal 4 counter: 

ETTES begin 
SFD CASS writetchh^t27)2. "P^; (* put terminal into graphics mode ж) 
C-10 Саззейев......... -10/57 writelchri27),*p^); ін put terminal into reverse video #, 
(All cassettes include box & labels) writelchr(271, "w^);  l* no wraparound at end of line т) 


J : = DotsDouwni 
whale J > О do 
begin 
for I к О to BoetsAcross do 

1f $егаеп I.J] and ScreenL I, J-1J then writet 47) 

else if Sereen€l,J-1] then ur1te(71^7) 

else if Screentft,J3 then writet-9-) 
else writai^ ^")i 

1f 45 1 then J 24-2 (% count down by Uwos *) 


Get В casettes,C-10 sonic and 
Cassette/B library album for 
ЖЕ. ыа узаары н ca MED 
(As illustrated) мы 

tough myiar protects PH 

disk from damage else J.= 0; 


B" Applicator $4 5%" Applicator $3 if J > О then writelni 


50/8" Hardholes $B 54" Hardholes $6 талды | қ : 
readin: (+ await <CR> before continuing (preserves screen) +) 
VISA € MASTERCHARGE € MONEY ORDERS 


writelchr(i27), 2023; із axit graphics mode +) 
CERTIFIED CHECK e FOR PERSONAL CHECKS urile(chr(Z7), ады іш exit reverse video 9) 
ALLOW TWO WEEKS ө C.O.D. REQUIRES A 10% end; (+ Finish ж) 
DEPOSIT e CAL. RES. ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING е MINIMUM 


HARDHOLE 
Reinforcing ring of 


іт CR/LF unless 1551 loue *) 


ORDER $10 в SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


ABM 


PRODUCTS 


(ж +44+4+4+4+4444+++++ Movelo 4444944644404 +++ AA M 0) 


procedure Movatot X, Y кал ), 
begin 

Sereenk = X; S$ereenY >, Y; 
end. (% Moveto ж) 


> Фет те EP ARR Пелыта 4 b EteóÓEO|ÀA CRGA тет и} 
procedure Docautot X, Y real ji 

vär I: counter; 

Dx, Pyl апат StepX, StepY, Xpos. Tpos : reals 


begin (ж Drawto ж) 
631 B ST. Ин = X — Sereenk Dy :* Y — ScraenYi 
SAN DIEGO, CA 92101 1+ absiPx} > abstDy) then Length а abs(Dx) else Length ;= abs(Dy): 
(714)235-6602 


17 Length 1 О then Length := 1,0; (+ catch zero-length lines ж) 


Listing 1 continued on page 294 
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Are important letters and reports 
leaving your office with spelling errors? 


10,000 wo 


SPELLGUA 
can proofread 


RD 
rds 


топе minute. 


SPELLGUARD is a revolutionary new computer program that finds 
spelling mistakes and typographical errors in documents prepared with 
СР/М! or CDOS? compatible word processors and text editors. 

In less than one minute, SPELLGUARD proofreads 20 pages of text 
(10,000 words) and identifies all misspelled or mis-typed words based on 
its 20,000-word dictionary. After proofreading, SPELLGUARD first 
provides an alphabetized list of the words identified as potential errors. 
The operator judges each word as correct or incorrect. Correct words may 
be added to the dictionary. SPELLGUARD automatically marks incor- 
rect words in the text with a special character. The operator can then use 

‘the word processor to easily find and correct them in the document. 


SPELLGUARD is Easy to Use 

• proofreading capabilities are mastered in a few minutes. 

е comprehensive user's manual contains step-by-step examples of all 
SPELLGUARD features. | 


SPELLGUARD is Powerful 

е text files to 85 pages (CP/M 1.4), and 2.800 pages (CP/M 2.0). 
includes a 20,000- word, expandable dictionary. 

* contains powerful commands to construct customized dictionaries for 
special areas, e.g., medicine, real estate, law, insurance, engineering. 


SPELLGUARD is Reliable 

• thoroughly tested in actual use with free one-year maintenance service. 
е 30-day money-back limited warranty. 

“ includes computer program for software updates and maintenance. 


Minimum System Requirements: 8080/85. 280 CPU with 32K memory: CP/M" 1.4 (dictionaries to 
256K bytes), CP/M! 2.0 or later (dictionaries to 4 МВ). or CDOS; word processor or text editor 
compatible with SPELLGUARD (currently. several excellent new CP/M word processors, and 
WordStar?, WordMaster, Magic Wand", Electric Pencil’, and ED). 

Trademarks: 'Digital Research (registered). “MicroPro Int'l Corp.. ‘Small Business Applications, 
‘Michael Shrayer Software, “Cromemca. 

"Time estimates based on 4Mhz 8085 with 48K memory, CP/M 2.1 double density 8" floppy drive, 
0.000 - мега text file. 


ISA INNOVATIVE SOFTWARE APPLICATIONS 
Box 2797, Menlo Park, California 94025 415-326-0805 


Circle 190 on inquiry card. 


| The price of SPELLGUARD includes 
rapid turnaround and delivery by UPS or 


airmail. Sales will be made only if the 

purchasers’ word processor 15 compatible 

with SPELLGUARD. Software license 
agreement is required. 

ГІ Send me a free, detailed description and 

| laiest diskette format availability. 

[] Send me SPELLGUARD at $295.00. 
(Manual and diskette(s). Formats: 8” 
CP/M single density Shugart compat- 
ible, and 54” Northstar double.) 

D Send me — copies of the 
SPELLGUARD manual at $20.00 each. 
(Airmail, credited toward purchase.) 

| C] Send COD (add $10.00 handling). 


California residents add 6% tax. 
Add $10.00 for foreign shipment. 

Check enclosed юг $ 0 1 1. 

(Certified check, COD, and money order 

shipped immediately.) | 


NAME 


ORGANIZATION 


ADDRESS 


CITY 


PHONE 
WORD PROCESSOR 
COMPLTER SYSTEM 


STATE | 


DISK SIZE DISK FORMAT 


Checks payable to [SA 
Box 2797, Menlo Park, CA 94025. 


(Dealer inquiries invited.) 


STATE-OF-THE-AKT 
SOFTWARE 
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SOFTWARE 


DEVELOPMENT 
TOOLS FOR 
INDUSTRY 


CP/M CROSS-ASSEMBLERS 


Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 


ops include full listing control, nested | 


conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen- 
erate object file, assembly listing, and 
symbo! table from source code for nine 
popular microprocessor families. 


XASMO5......6805 


wees B048 
XASM51......8051 


XASMFB 
XASM400..... COPS400 


Assemblers....$200.00 each 
Manual only.... $25.00 


8048 DEVELOPMENT PACKAGE 


Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment, Develop 
8048 software with the XASMA4B cross- 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM version. (Similar packages 
for 8051 and ТМ$9940Е coming soon.) 


8048 Development Package ... $574.00 
EPR-48 alone ......... $449.00 


PROM EMULATOR BOARD 


Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to BK of RAM. СаЫе with 
24-pin plug replaces PROM(s) in your 
target system for instant program test- 
ing. 


PSB-100 PROM Emulator .. $395.00 w 
1K RAM 

$565.00 w/ 

BK RAM 


* Trademark of Digital Research 


804 south state $1, 
dover, delaware/19901/302-734-0151 


Visa and Mastercharge accepted. We ship on 
8” single.-densily. Ask us about other tormata. 
OEM AND DEALER INQUIRIES INVITED. 
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Listing I continued: 


StepX = 0- 7 Lengths 
Хром = Sereaenks 


Stepy := Dy Z Length; 
Ypos = SereenY; 


ter T = O to trunedl engt*h) do 


begin 
ScreenLroundiXpos?), round(¥poal] = true, 
xpos = Xpus + Сер; Ypo& = Ypos + StepYi 
vnd, 
SrreenX = Xi ӘскееаҰ ^- Y, 
i fad, {+ Оғаш *) 


{+ +++++++++++++++++ Кеа dtr ech ibd ERE ee te ttt HR HRSG и) 
procedure Readibjectt FileName : string 38 
var Fb, Polsuby, Резо, 1,4 counter 
X pisa: Y poss pos reals 

Съ унэ е dade of сг}, 


begin 

неа барот ол for FileName” X Y 7 е), 
гезе? нКл Йй е, FileName), (+ open object file *) 
Cead  otCbj ribs. РАЦЬ, Polit bi 

tor [ =l Yo PL Alby du. with Poirntsli+NumPts] do 
begin 

к,г ЧА ga Less, 5, Yi Z2. 


X - X + Xpos; Y a Y + Ypow Z = 2 + pos. 
end; 

паг | ={ bó Folsküb, no 
Temas 


ров yFria,PtsPald, {4 read polygon vertex pointers %) 
ter J = t to РОО do 
begin 
readiQbyrades VertTicesLeNumvteesi », 
Verticesl. keNinVlcesl YerticaslJd+Numvtces] + МиР 1.3, 
ут, 
края ТЕМІРІ із)! (4 read рз t end of Line *) 
with FolygensUo E-NumPo131 do 


begin 

Stark - = NumVileési 
мину fu Fisk ols 
ria d 


NumVtees ; Num¥tees + Pistol; 
endi 
NumF!s та HumFis + FisOb;; 
NumPols = NumPols + PolsOb); 
endi (+ ReadUbjeck +} 


CH +++ ++++++++++++++++ Makebictureg tebe ttt tt №} 
procedure MakePicturei 


Var Lid: NumClp : counter: 
ТмрРо1 у * UnePoly: 
(т +++++++++++++ Dale rod +++++++++++++++++-+++ +) 
function DotPradt Ptl,-Pt2 : Point ) reali 
begin 
DotProd := РЇ. X + Ptz. X + PL Y = РТ. Y + Pt] 7 æ Pt2. Z i 


end: іы DotProd ж) 


(ш +++++++++-+++++++++++ [dent ++4++44++4+4++4+44+4+4+4++44+++++ ) 


procedure Ident( var Mix : Matrix }, (+ initialize matrix ж) 
var Ты + counter; 
begin 
(or 1. ж] 15 4 do 
for Јј: ы] to 4 de 
if J) = J then Mtx£LI,J] := 4.0 else Mtxil.J] „= & 9: 


end, (+ Ident +) 


(ш Rett tees Матка aM) t ttttttttttttt++t 3) 
procedure MatrixMult( Mtl,Mt2 : Malrixi var Resull . Matrix )i 
мағ ТЕЗГЕ, counleri 
begin 
for І-ші to 4 do 
for зі Vo 4 ao 
begin 
ResultCi. J} ;= О, О, 
for K:+l to 4 do 
Resultil, J] = ResultfI,JJ + MtLILK,.enMntzCi,bn1l. 
endi 
endi (+ MatrixMulli жі 


(Ж +++ Teens tormi et RERAaeeH A АВА ett ж) 


proceduee Transform? FU: Point; Mtx Matri war Nob Feint 2, 

begin 

NewPt X : РЕ x«emtxL1, LJ + Pt. YeMtuL1, 2] + FL МЕНЕЕ, 3) + MT Ci. 91, 
NeuFPt Y = FL ХәМікі2,11 + Ft, ¥eMtel 2.2] + PU ZMIxuLZ: 1] + МЕХ .аһ, 
МәшРІ, 7 :- Ft, ХМ, 17 + Ft. YSàMtuUS. 2] + Pt, Fatti, 3). + Мін! 3. 41, 


nnd, (+ Tranaform %? 


Listing I continued on page 296 


[+ read in object from disk 


rendini X pos: Ypos дро), 


{+ transform and clip. then display polygons +) 


MULTI-USER OASIS 


HAS THE FEATURES PROS DEMAND. 


Computer expertis 


(the pros) usually have big 


computer experience, 


That's why whenthey shop 


system software for Z80 
micros, they look for 
the big system features 


they're used to. And that’s 


why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 


to change the same record 


at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 


record locking will deny all 


other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 


your system and what they 


do once they're on it is the 


essence of system security. 


Circle 191 on Inquiry card. 


(THEN COMPARE.) 


Without this control, 
unauthorized users could 


access your programs and 
data and do what they like. 


A frightening prospect 
isn't it? 
And multi-users 
can multiply the problem. 
But with the Logon, 


Password and Privilege 


Level features of Multi-User 


OASIS, a system manager 

can specify for each user 

which programs and files 

may be accessed— 

and for what purpose. 
Security is further 

enhanced by User 


Accounting —a feature that 


lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 


EFFICIENCY: 
RE-ENTRANT BASIC 


A multi-user system 

is often not even practical 
on computers limited 

to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


OASIS 15 AVAILABLE FOR 

SYSTEMS: Altos: Compucorp; C.romemcg 
Delta Products Digital Group Digilal 
Microsystems. Oynabyle. Godbout IBC 
index. intersysioms. North Star Onyx 

SD Systems TAS BD Моа I|. Vector 
Graphic. Vórimex 


CONTROLLERS Bel Cantois. Cameo. 
Corvus Konan, Micromation Морок. 
Tarbell Teietek, Thinkerfoys X Comp 


memory is needed, Even 

if you have more than 64K, 

your pay-off is cost saving 

and more efficient use 

of all the memory you have 

available — because it 

Services more users. 
Sound like a pro feature? в 


Wete for complete 
тее Appiication боймаге Dweciory 


PLEASE SEND ME: 


It із. And OASIS has И, ü Price [oai 
I Product Manyal Only 
AND LOTS MORE... a 
D Е Lang wage, 
т User Account A; 
Multi-User OASIS supports р prm Sporter, 
as many as 16 terminals р бое, $17.50 
and can run іп aslittleas p ULUSS ea 
56K memory. Or, with — В Misses р] поз | 1500 
Dan Swiching,aS much Жа атын ір cres 
as a DEBUGGER 15 00 
Multi-Tasking lets each 9 sie ормент PACKAGE 
user run more than one : ем E 
, А Dugger { 
job at the same time. 
And there's our BASIC— SCRIPT PROCEESOR mr 15 00 
a compiler, interpreter boire 
debugger all in one. 1 CONVERSION UTILITIES 
An OASIS exclusive. ке” 
Still more: Editor; Нага в ^c - 
& Floppy Disk Support; i | 
Keyed (ISAM), Direct & И ж ^ s 
equential Files; Mail-Box; № Гел ES. ма | 15.00 
Scheduler; Spooler; PACKAGE PRICE 
———————— (АП pt Apowe) 
all from OASIS. SINGLE-USEP soo | 600 
Our documentation is : 
recognized as some of the 2 "Е 99"? | % | зе 


COBOL-ANSI '74 35.00 


=i 
щл 
= 


best, most extensive, in the - 
industry. And, of course, ] 
there's plenty of Ң Order OASIS fram: 
application software. Phase One Systems, Inc. 

Put it all together and it'sg MAL ig crie n Suite 830 
easy lo see why the real М Теіерпоте Ны 552-8085 
pros like OASIS. Join them. В TWX 910-356-7138 


Send your order toda NAME 
y | T. g STREET (NO BOX =) 
g CITY 
p STATE ZIP 
1 AMOUNT $ 


[Alach system description; 
add 53 for snipping., 
Calibra rosidanis add sales tax] 


i O Check enclosed [J VISA 

| r1UPS C.OD. ГІ Mastercharge 
l Сага Number 

§ Expiration Date 

Е Signature 


MAKES MICROS RUN LIKE MINIS 
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MBC Systems, Inc. 
(203) 342-2747 


СЯ ТЕЗ 


HRZ-2-32K-D-Pactory ASM$2275 
HRZ-2-32K-Q-Factory А5М52675 
64K DD or Q Also Available 

Нр6-18-Р,,.............54й449 
Northword ГО.......»...9 359 
ІМҒО-Мападег...........% 365 
Ма11 Мападег...........5 269 
General Leget.......... 9 775 
ACC. REC. ОВ ACC. PAY..$ 445 
WOE BENE... aoa SOU 
Medical-Dental $YS.....$2500 


| 
ЗАА ТЕН 


COMMODORE (РЕТ): 
2001-32K-BorN Keyboard 51090 
16K Also in Stock....$859!!! 
8032 {80 Column Screen)$1599 
2040 Dual Floppy Drive 51090 
8050 Dual Floppy (1МЕС) $1599 
2022 Tractor Printer...$ 749 
Word PRO ТУ............5 290 
VIS TEAD Gs idem 28S 
APPLE ІІ PLUS Call For Price! 


TI 99/4 Console&Monitor,.. $990 


Lodi ee ee dee == te 


INTERTEC SUPERBRAIN: 
32K ПАМ. weed been se ewe Bees 
64K НАМ. ————— $2695 


PRINTERS 


мі аршы, шз Шәй (ләй. кыз эше мы 
EP ue gem еч RAP ире WR ER 


Letter Quality: 
МЕС 25519 gr 5930.0: 6 $2550 
NEC 5520 КЕК. „сео сав 52990 
DIABLO 630.,............52390 
Colis Б а аА а ссу. а ЭЛЕБИЗ] 

Dot Matrix: 

| CENTRONICS 730........,$ 599 
T " ур. ИИ | 799 
т е 439.........% 999 
EPSON MIXVEU 55 esce) Ў 599 
PAPER TIGER 4606G..,....91250 
BASE II М5Т............9 649 


DISPLAY TERMINALS 


— = ыыы == 
-— "p EU ңын! ee “ҒЫП “Жы” EET URP CUM ҚҰН ҚЫШ WEM қын WO 


HAZELTINE 1420,..........5 949 

„Д О «tus seaweed ФЕВ 
INTERTÜBE ІТІ............5 775 
TELEVIDEO 920С...........5 849 


Since 1977 complete sales and 

service. Most items in stock, 

prices are subject to change. 

Visa and Master Charge welcome 
Most items shipped by UPS. 


MBC Systems, Inc. 


Multi Business Computer Systems, Inc. 


28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 


(2031342-2747 TWX 710-428-6345 
M-F 9-6 SAT.9:30-3:00 
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Listing 1 continued: 


(ж ФАЧ АЧАА ААА DetEyeSpace deed deo е-е eee ж) 
procedure беЛЕуазрасаі EyePt, CntriInt : Point 3; 
ver Mtx : Matrix 

Ci.C2 ; Points 

Hypetenuse Cosh, SinA : reali 


begin 

І dàntiEyeSpace?i 

with EÉyePt do 
begin EyeSpaceli,41:+-Ki EyeSpacet2, 4], = -Y; EyeSpacel 3, 4]: = -2; endi 

IrAnstormt Cntrint.EyeSpace,Ci 0); (+ translate ctr. of interest #) 


(+ load eyepoint translation ж) 


J qenttiiMtx)i іш load rotation about Z-axis +) 

with Ci do Hypotenuse ;= sqri( Ха + Чжу ); 

if Hypotenuse > О. О then 
begin 
СозАа = СІ Y / Hypotenuse Sin ;- Cl. X / Hypotenuse: 
МЕЗІІ,11 а CosAi Ht»xL2:13J ;= Sinfi 
HMU6xL 1,2) «т-біпгй; МїхС2, 2] : ж Созй; 
MatrixMult¢ Еуезрасе, МІХ, Еуебрасе !; 
endi 

lransformt Cntrint,EyeSpace, C2 }; Із rotate ctr. of interest +) 

1 dentifiUx)i {= load rotation about X-axis +) 

with C2 do Hypotenuse := sgrtl Yy + 267 }i 

if Hypotenuse > 9 О then 
begin; 
CasA :- C2. Y / Hypotenuse: 
MixE2,2] :- CosA; MixL3.2) := Sind 
MixL2: 2] : =-Sinhi Mix[3,3J] ;= Coshi 
MatrixMult¢ Еуабрасе, Мх, EyeSpace ); 
endi 


Sina := -C2.7 / Hypotenuse: 


Ident(iMtx)i (* load swilch between Y and Z axes *) 
МІЗІ?,21 «0%, Mtx(2.23] := 0 Qi 

Mtxl?,37 ч | о; Mtx€3,2] ;= 1 OF 

MatrixMult¢ EyaSpace. Mtx: EyeSpace 3; 

endo (+ GetEyeSpace ж) 


{+ ++++++++-++++++++++ MHakellasplayable teehee t+ 444444444 ж) 
procedure MakeDiaplayable( var Pt ; Point 3; (* take to screen яраса #) 


begin 

Pt. Х = SereenScale X # Pt X Z Pt, 7 + ScreenCtr, Xi 
PL Y -= Sermenscale Y 4 Pt YZ Pt. 7 + SersenCty. Yi 
endi (ж МакәШізрігуеріс ж) 


т-не ААРААН ВА Басезкуе Әже RP RA. A M M P ФЧ ©) 


function Ғасезкуеі Foly , OnePoly } : boolean: 
var ТарҒ% : Foint: 
TmpPoly : OnePoly; 
begin 
with PolyL2J] do 
begin  TmpFt. ХХ; ТарҒі У: У;  TmpFPt.2;72; endi 


ТарРо1у(12.Х := Ро1уГ12. X - PolyE2J. X: 


TmpFoly[1)J. Y : = PolyLIJ. Y ~ PolyL21. Yi 
TmpFolyL1J. Z :ы PolyF 123. 2 - Ро1у{2]. Zi 
TmpPolyt2]. X х= PolyL 3). X - Po1yL21. Xi 
ТирР 01 у[23. Y := PolyL31. Y - "o1yE21. Yi 
TmpFolyL2J. Z : а PolyL3J. 7 - PolyL( 271. 7; 


GetPlanest TmpPoly, 2 )) 

if DotProdi TmpPt,TapPolyL[1J ? <= 90 
then FacesEye : = false 
else Facesbye := true; 

end {+ FacesEye ж) 


{ж теа е жж CL D plf b RA RR EEE +++ +++ + +) 
procedure ClipIntvar Poly ОпеРо1 у, var NumPts : cognter); 
var I,J,LstJ, TmpPts : counter; 

ПІ.П2,А : real 

ImpPoly : OnePolyi 


begin 
for 1.21 to WindowSize do 
if NumPts > O than 
bagin 
BL :ш DotProdt PFoly[NumPtsl].WindowLI23 }, 
LstJ ;= NumPts; 
ImpPts .= Qi 
for J:=1 to NumPts do 
begin 
if DI > 0.0 then 
begin 
TmpPts з= TmpFts + 1; 
with TanpPolyLfmpPtsl d» 
begin (* copy leading vertex +) 
X: zPolylLstJ), Xi Yr sPolyELa1.J. Y; Z:-PolyELst.iJ 7: 
end: 


(* for each window edge *) 


(* for each polygon edge ж) 


ім is leading vertex inside? +} 


Listing 1 continued on page 298 


PMC-80 Expanded 


Use all standard peripherals and existing software 


When you buy PMC-80 you get hard- 
ware and software compatibility with 
the most popular microcomputer sys- 
tem in the world — that means thou- 
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 


PMC-80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and arow to 
the complete 48K memory system pic- 
tured above with two floppy disks for 
less than $3000. 


FASTLOAD option inputs short pro- 
grams as fast as "disk" from ordinary, 


standard format cassettes. Fast, reli- 
able and economical! 


PMC-80 COMMUNICATOR option pro- 
vides interface to modems and parallel 
port printers. Take your pick of periph- 
erals for communication with elec- 
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 


PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies, printer interface, RS- 
232C communications interface, plus 
a slot for the popular S-100 boards. 


Sold through computer stores. 


Personal Micro Computers, Inc. 


475 Ellis Street, Mountain View, CA 94043 
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(415) 962-0220 
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Listing 1 continued: 


A MICROPROCESSOR 
TRAINING SYSTEM FOR: 


endi i= 1+ leading vertex inside Ф) 


02 = PotPrudt Ро! ур. 1, Mi ndowETJ }; 


| fF DL æ ОЛ 250 Then {+ does edge s!raddis windows ж 
EDUCATION 51 
" а Ds / ibi - Пу), 


ImpPis = TwmpPis + l; 
with Improlyl Тир а] do 
begin 
X = яя Ро]у{М1 X + (1 0 
Y =A + PolyLJJ Y + (1.0 
ға A * PolyLJI. 2 + (1.0 
end, 
end, 
Last : ra 
01 = 02, 
endi (* NuaFts loop +) 
tor J =[ to TmpPts da (* copy polygon back to input w) 
with TYmpFoalyLJJ do 
begin PolyLJ1. X: eX; PolyLJJ У: =У; Ро1уГ41. Z m7; endi 
NumPts = [mpPtsi 
епа» (# WindewSize loop +) 
end: (* Clipln а) 


INDUSTRY 
BUSINESS 


AND MORE! 


- A э мару Tal д, 
— А) * FolyI[LztJ3 Yi 
= А} * FolyCLst.JJ. Zi 


£i (ж ee EEE SEE AE Іпсегізоғ! ttt the te dr RH өт... ж) 
nt ni te procedure InsertSort(C Poly плеРо1у $ Num&ts : counter )i 
var LK counter: 


AvOepth ; reali 


ш | 
ainer begin (* binary insertion sort on average depth +) 
| Aviepth а 9 Qi 
for I =} to NumP?ta do 
е with Foiyl I] do (* store and find average depth #) 
begin 


CKlut¥VteesCNumvtxOutt+J+1) X = Xi 
DutVteeÉsLNusmVtxQut-i-ci). У a Y, 


MC6800/6809 BASED 


uulVtcestNunVExOut*It12 2 = Z: 
AvD«pth = AvPepth + 2, 
"nad, 

ы Оп Board RAM/ROM AviUepth = Апер / Киме isi 


CutViess€Num¥ixtiul+)] i 7 = Avliepth, 


Hex Key Pad & 
Function Keys 


е 8 Character Display 


d tH {+ jnitialize for insertion search 9) 
1 = {Момот splay + 1) div 2; 
к = NumUixplay: 


е Serial/Parallel Interface while tuo I) do МАЛЫ ЖЫЛЫ ыы 
+ AvDepth Пы МУ се NutPolys ‚ Start 1. 
® KC Standard Cassette "ғыр Mamet: I NE IC D) NND de йы 
else begin J =]. I «( T*K + Е } div 2, end 
Interface А tor «4 -NumDisplay downto 1+1 do 
е TBUG. Monitor begin 


CytPolyslJ+t] Start = OutFolystJ2] Start; 
UutFPelysC.11 NumvVtx = QutPolyslJJ Мити? х; 


е Comprehensive 


a к ndi 
Teac ing OulPolystI+l) Start = Num¥txuut + 1, 
4 ButPolysCiti] NumVtx = NumP tsi 
Documentation Numi T shut NumV'udut + Numets + 1i 
Humu splay = Митра ріалу + 1, 
AND MUCH MORE... end: (* [nserttort +} 


{ж +++ Clipüut +& + ede e nde de de he de de eee ES 4} 
procedure ClipOQOutL( Poly ӘпеРо1у; var NuaPts ; Vertex; Place ; counter), 
var I:Lsti.NumDrawn counter; 

Pti: Pt2 М Fo. nt, 

Drawn : boolean 


THE OMNIBYTE TRAINER 
IS DESIGNED TO LEAD 
YOU FROM BASICS TO A 
FULL UNDERSTANDING 
OF MICROPROCESSORS! 


(ж ++4++++4+4++4+44++44+4++4++++ ClipAfier ЭН ааа ttt ttt А) 
procedure ElipArter( Index : counter; Р1],Р12 Point). 
var ] : counter. 

DJ, 02. А reali 

Out boolean: 

РЫЗ Point, 


a begin (+ recursively check polygons tor overlap with input edge +) 
Expands into а full 1f Index < Place (а is polygon closer than edge? %) 
development system; then a do 
or stand alone in a І i= Start + NumVtus 


Out за false 
repeat (и for each polygon edge +) 
Di a lotPrad{ Pti.,OutVtcest 11 3: 
ie = [fmtProdt Ptz.DutvtcesL11 }, 
if ІПІ “3 0 0) and (D2 <= о Q) 
then begin (ғ both points visible +} 


variety of applications 


(312) 231-5880 


ES шабы RD. КШ “Жалы паек РЫ,РЕ2 ), 
WEST CHICAGO, IL 60185 a аф 


then begin (% one point visibile +) 
A = WM ғ (hl - ра», 


Omnibyte 
Corporation 


Listing 1 continued on page 300 
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Nestar Is Growing 


a Local Network for You. 


Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users al 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody's DP-dependent 
work grinds to a halt. 


High Productivity 
Nestar's Cluster/One, Model A is a local network of Apple’ 
compulers that lets people get on with productive work 
instead of waiting in line. Since every user slation is a 
computer in itself, response time is fast, and downtime 
problems are restricled to single 
individuals. The nel result: produc- 
livily grows as your network grows. 


More for Less 

Nestar's Cluster/One is a true 

local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station-to- 
station communication (including electronic mail), and the 
reduced costs of shared peripherals. Since Cluster/One is 


* Apple is a registered trademark of Apple Computers, Inc. 


Circle 195 on Inquiry card. 


microcomputer-based, its cost-per-station is dramatically 
lower than other systems with similar capabilities, includ- 
ing mini-based systems. And the more people on the net- 
work. the greater your savings! 


We're Growing Our List of Applications 

Cluster/One is working right now — in banking. manufac- 
turing, the travel industry, schools, and many other institu- 
tions and businesses. Software for the application you have 
in mind may also exist right now — literally thousands of 
programs have been written for Apple. 


Plant One Now! 

We're ready to ship immediately. So if you're working on 
the problems of DP overload, consider the Cluster/One from 
Nestar. It's a solution that grows on you. For more informa- 
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore 
Road, Palo Alto, CA 94303, 415/493-2223 


Circla 196 on inquiry card. 


Listing 1 continued: 


MII stocks ‘em all | FIR X : 12. X + (1. 0-A) * PUL X: 


=a А+Р 
РІЗ Y := A * PO? Y + CL. O-Ab т FOL. v, 
= А Р 


for faster delivery. ra VEIT (Lom + PUE 


then bagin (е Ptl visible +) 
ClipAfter( Index*],PYli,PU3 9, 
No hidden charges. Pricas include delivery. with РЗ do 
Ask about our " QED” discounts. begin РІ) X.-X: POL Y:=Y; Р 7 -?, end: 
VISA and MasterCard orders accepted. end 
elsa begin (ы Pt? visible +) 
VIDEO TERMINALS ClipAfter(i Index*i,PFU3S,PY2 ›, 


with РЕЗ do 
ITA =e c €— begin Pty X «X: Ptz. Y:2Y; PRE Z cji ered, 
ADM-3A (dumb terminal) .. —" end: | | 
ADM-3A* (dumb terminal) .. end, (+ one point visible +) 
ADM-5 (dumb terminal) ................... T NEL 1-1 


roe ror abe en until Out or (1 - Stert D?) Се all visible or edges extayated +) 
- „Р почан end 
um pertes олы. a маман else begin (+ reached end of list of closer polygons +) 
1421 {Consul 580 & АОМ-ЗА comp.) MakeDisplayablet FUL J MakeDisplayablet Pt? }; 
1610 cere да А. Mavetot БН X, PT) Y №; Drautot FTZ. X, PUZ. У}, 
оттега Aes V ARARREAREASA 5084) AumO P вия өт, Drawn = true, (+ mark да displ ayed *) 
1520 (bulferad printer POI} sosse а. 


1552 (VT52 competibla] ................... 4 
GRAPHICS TERMINALS ы 


МТ100 with graphics РКО, ................. 
АОМ-ЗА wath graphics ekg. DERE PIT: 


i+ ClrtpAfter #1 


АОМ-ЗА+ with graphics pkg. ............. (ж C1ipOUut procedure body +) 
begin (ж clip each poly edge by all closer polys, draw whats left ж) 
300 BAUD TELEPRINTERS Takes, d dm 
LA34-DA DÉCwriter IV. esee. {21} = NumF ta; 
( АЗ4-АА DECwriter IV ................ ^ 
LA36 DECwriter 1!............................ for I зі То NumPts do 
Teletype 4310 eec ease begin 
Teletype 4320 ......................... зз with FalyL[LatIJ do begin FUL. X -Xi Ft) Ұ:шҰ, Pti, 2:42: endi 
— EE with PolyL TJ do begin РІ2 X:-X; РІ2 У: зү Pt2. 2:82, end; 
iablo ——— ves Пғашп := falae; 
c cde А ain ClaipAfter( |,Ftl,Pt2 5»; С cheek closer polys, then display *) 
T! 745 iii ain. if Drawn then NumDrawn : = NumDeawn + 1; 
Ti 783 [раге memory) ........... Lsti = |, 
ТІ 785 (portfoubbdle/b.i. coupler! , endi {+ for loop *) 
600 BAUD TELEPRINTERS 11 NumLirgun = О then Num ts -= Qi (+ mark as hidden ж) 
TU 825 RO impact esses 2450 and: {+ ClipOut ж) 
TH 825 КӨН impact ..............»..ььһвваев»». „ 1570 
ТІ 825 RO Pkg., 
TI B25 KSA PKg, ш... зн,» D RENE 
1200 BAUD TELEPRINTERS bénin | (3 MakePicture procedure body +) 
LA 120 RO {опти pkg.) .. GetEyeSpacet FyePt,Cntrint ›; {+ get eyespace matrix +) 
LA 1T20-AA DECwriter 111 (forms akg.) Numlisplay „= О; NumVtxQut = 0; (* set output counters #) 
nu LA ны ior [ ші to MumFols do 
ТІ 785 iport/builtan саире} with FolygensLI] do 
T! 787 (port/internal modem} begin 
TI 810 RO impact far 4 71 to NumVtx do (* get polygon *! 
TURLU RO VR aiat ntt iir argen | begin 
ТІ 820 КЕН impact .......................... with Fointzl Verticesl Start + J J J do 
| | rmt RR begin TImpPolyLJ3J X- =X; ImpPolyC.J). Ұл -Ү; TmpPolyfJ]. 2 32, гой! 
Ti B20 RO Pkg имао садандаа. 2% Transform! impEPolyL.IJ;EyeSpace:Impl^olyLJ] }; Із transform ж) 
ton th ha ТТТТТТТРРҰЧ9 1971117) end; 
Омаагобиетв d 1+ Faceskyel Ттр оу ) then 
Ld LE Ld begi n 
DATAPRODUCTS LINE PRINTERS NumClp = NumVU:, (* protect original data +} 
6300 (300 LPM bandl і.......................... Clipint [mpPaly.NumClp >i UR clip to view window ж) 
do aet nn i if NumClp > О then InseriSortt TmpPoly:NumClp )i 
mre CPM drum) MEUM EE loses ti (* store in sorted order for display *) 
2290 (900 LPM drum) esee end, 
ACOUSTIC COUPLERS endi (ж loop for each polygon ж) 
A/J A242-A (300 baud orig.) . | (* diaplay surviving polygons, clipping each by closer polygons *) 
ALJ 287 (300 baud orig.) .................... Start, (* initialize and clear display ж) 
АЈ) AD342 (300 baud orig./ans.] ........ ror I чі to Numiisplay do 
АЈ) 1234 (Vadit compatible .............. wilh OutFolysL TJ do 
АЈ) 1245 (300/1200 Bell comp.) " hegi n 
MODEMS | tor ігі to Мину do 
СОС 103A3 1300 baud Bell) .............. 
GDC 2025/Т 11200 baud Gall) 5 with QutVticasL Start + J 1 do 
GDC 212-А (300/1200 baud Вей) begin TapPFolyLJl X:wX; TmpPolyLJl. Y: :Y; TmpPolylJ1. 2:22; endi 
А wees аан чи ClipOut( TmpPoly,NumVtx, I )) (+ clip and display #) 
CASSETTE STORAGE SYSTEMS = к= di s i 
ыы "- rry GetPlenes( Tmproly, NumVtx 9 (* convert to planes ж) 
Techtran 918 (editing) КИЕР” for J:=} to Num¥tx do (ж сору back for later clipping +) 
Techtran 822 (dual) ......................... 428% with OutVtces( Start + J 1 do 
MF E 5000 lediting) 1495 begin Х:-ТарРо1уГ.31. 3; Y:-TmpFolyLJ3 У; 7 =TmpPalylu). 2. 
FLOPPY DISK SYSTEMS end; 
Techtran 950 [stora/forward) ........... 1395 end. | 
Techuan 95] [editingh s... 1995 endi і% for loop {1 to NumDisplay) ж) 
Finish іы finalize picture +) 
endi (ж МакеРісішге ж? 


mti 


| begin (4 main program *) 
Applications Specialists & Distributors lnitializei (* set up defaull view parameters ж) 
Great Neck, New York/Cleveland, Ohio, while not Done do 


N.Y.: 516/482-3500 & 212/895-7177 т- 
800/ 645-8016. Оһіо: 216/ 464-6688 Listing 1 continued on page 302 
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Do you have a small computer system that 
operates with mini-floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first- 
time computer buyer.) 


Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists — all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 


With the Tarbell System you get a Z80 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 


Move Up to 


The Serious Business Machine 


Tarbell 


The software includes: CP/M™ 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 


Tarbell also offers the MP/M™ Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 


The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 


And when you need even more mass storage, 
Tarbell also has a hard disk that's system- 
compatible and provides easy back-up. 


If your business is growing or you need more than 
a few hundred K bytes — it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 


The One-Stop Shopping Service 


950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 


CP/M and MP/M are trademarks of Digital Research 
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Listing 1 continued: 


begin 


writeln( [read object. eyepoint, center of interest. starl over, 
17 window, picture: quit] ^): 


réadintCmdChar), 
case CmdChar of 


r began write(’file name ), readintFi1l1eMame!; 
Readibject(Fil еМате). 
andi 
a begin write(“eyapornt, X Y Z ar, 
pith Еуері do resdinüi Хх, М, 2 Wi 
endi 
‚г begin write(“canter of interest, X Y 7 ^+ 
with Cntrlnt do rgadini X,Y.Z )} 
and: 
5 begin NumPals = Мы 15 = 9, 
end: 
шы begin шеъ бес display window > how many sides? 
readin(WindowSi де}, 
for I =} to Windows ze da 
begin 
М(Х Y ?. ), 
with WindowLI1l1 do readintX, Y >. 
end, 
GetSereenSeglei (+ get window to screen scale +) 
GetPlanes( Windou.Windowsize 2. te yet «clipping planes 4) 
end: 
P^ Маке: стигме; 
T Done = trus 
end; (+ сазе statement #} 
end, {+ while loop ж) 
end. (4 main program %) 


Adventurous Bugs 


As expected, many people 
called our offices with ques- 
tions about the two Adven- 
ture programs in the 
December 1980 BYTE, 
"Pirate's Adventure" (by 
Scott Adams, page 192) and 
"Lost Dutchman's Gold" (by 
Bob Liddil and Teri Li, page 
268). Although the authors 
found only two errors per se, 
the following notes are in 
order: 


BYTE's Bugs 


In listing 2 of "Pirate's 
Adventure," page 210, line 
1240 says: 


1240 IF D <> —1 THEN 
1330 ELSE INPUT 
"READY DATA TAPE. 
HIT ENTER"; K$ 


while line 1330, the last line 
given in the listing, says 
simply: 


1330 REM 


Photo 1: Jon Swanson, BYTE drafting editor, finds a bug 
(shown in right hand) at the entrance to the Lost Dutchman 


Mine. 


302 = April 1981 © BYTE Publications Inc 


According to Scott Adams, 
the listing is correct as stands, 
because D is set to —1 in line 
20 of listing 2 (page 202) to 
denote a cassette-based pro- 
gram. The lines following line 
1330 were deleted by Scott 
from an earlier version of the 
program, because they re- 
ferred to disk commands 
only. Thus, the variable D 
should retain the value —1 
throughout this program, 
thereby preventing a branch 
from line 1240 to line 1330. 

There is an error in 
"Pirates Adventure," but it 
affects you only if you tried 
to combine listings 1 and 2 in- 
to a single program for a 
32 K-byte TRS-80 (as sug- 
gested in column 2 of page 
212). The problem occurs 
when statements in what 
used to be listing 2 try to read 
the data directly from the 
DATA statements that used 
to be in listing 1. The full 
directions are: 


1. Delete lines 6510 to 6790 
of listing 1. 

2. Append the remaining 
DATA statements from 
listing 1 to the end of listing 
2, changing all occurrences 
after line 1240 of INPUT#D 
to READ. 

3. In listing 2, change line 
1280 to: 


1280 FOR X=0 TO 

СІ: ОК Y 20 TO 

1: READ CA(X, Y): NEXT 
Y,X 


4. In listing 2, change line 
1290 to: 


1290 FOR X=0 TO 
NL:FOR Y=0 TO 
1:READ NV&X, У): NEXT 
YX 


In the listing for “Lost 
Dutchman's Gold,” the lack 
of a closing quote at the end 
of line 36 (page 268) caused 
some confusion, However, 
the program will run without 
the quote, so that is not a 
problem. One occurrence of 
the invisible Control-D that 
editor Gregg Williams missed 
mentioning is on line 4130 
(page 280), just before the 
first letter in the word 
DELETE. 

The error in “Lost Dutch- 
man's Gold” is in the last line 
of line 1287 (page 274). 
Change the part that reads 
"7$(0,3)" to read "OS(,3)" — 
the character before the 
dollar sign is capital O. 

Thanks to Bob Liddil, 
Scott Adams, and several 
other BYTE readers for call- 
ing these problems to our at- 
lention. li 


TOLL FREE OUTSIDE CAL. 1(800)421-0347, 1(800)423-5886 
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monitors 
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TRS-80" 


All TRS-80 Compalible Hardware 
and Software. Call us and tellus what 
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Huge selection for бите, Diablo, 
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DATA SYSTEMS, 
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Technical Forum 


An ADM-3 Emulator 
for the Hazeltine 1500 


Charles Shoemaker 
2725 E Maplewood Ave 
Littleton CO 80121 


All Hazeltine 1500 owners seem to agree on two things: 
it is a very nice terminal; and they are frustrated that a 
good deal of the software available that uses cursor con- 
trol has been written for the Lear Siegler ADM-3 ter- 
minal; consequently, it will not run properly on the 1500. 

In my particular case, the problem came to a head as [ 
was attempting to modify for my terminal a graphics 
game written in 8080 assembly language. Some of the 
cursor-movement control was not at all obvious, and I 
wasn't really willing to take the time to follow the entire 
structure of the program through just to play a simple 
game. 

This, coupled with the fact that I'd have to do the same 
(disassembling system software where no source code is 
provided) for every program written for the ADM-3, led 
me to write this routine. 

This routine is a patch to my CP/M operating system 
BIOS (МО driver module). It can be placed in ROM 
(read-only memory) or programmable memory, but, if it 
is placed in ROM, the two temporary locations, MODE 
and Y, will have to be relocated somewhere in program- 
mable memory. The routine is entered with the ASCII 
(American Standard Code for Information Interchange) 
character to be sent contained in the C register and the 
parity bit low. It assumes that the output status has been 
checked and that the output port is ready for a character. 
Registers A and C are altered on exit. Since this routine 
needs to send as many as four characters (I will explain 
that in a moment), there's a subroutine to wait for output 
status, which will have to be customized for other 
systems. 

If the character to be sent comes in another register, the 
MOV instructions to and from C (and the PUSH B and 
POP B instructions, if the register is B) can be easily 
altered. For example, if the program sends the character 
in A, the following routine can be used: 


PUSH B 
MOV C,A 


CALL EMULATOR 
POP B 
RET 


Note that in the 8080 instruction set, the PUSH B and 
POP B instructions also do the same to C. 

The code is twisty, and a little bit devious, as described 
below. I first attempted to fit it into 128 bytes, so that it 
would fit in one disk sector. Unfortunately, I didn't quite 
make it. Users with Z80 processors can take advantage of 
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32K STATIC MEMORY BOARD DISK CONTROLLER 

«Fully $100 bus compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO *DMA to within 16M byte of memory 

eUses Intel low-power 2141L-4 4Kx1 Static RAM «State-of-the-art NEC765 LSI Controller 

«2 MHz or 4 MHz operation “|ЕЕЕ.5100 compatible 

«Gold contacts for higher reliability “ОМА arbitration allows use of multipla boards within a system 

«Thermally designed heat sink (board operating temperature 0-70 *C) *PLL data recovery for totally reliable operation 

«Commercially designed power bus; 7 ground bus bars; 0.1 uf “Write pre-comp switched ai mid-disc for reliable double density 
decoupling capacitors operation 

«Fully tri-state buffered eSupporis ug to four m drives 

*Inputs fully low-power Shottky Schmitt Trigger buffared on all *Power On, Power Off or Resel deselects drives to avoid 
address and data lines damaging files 

«Phantom is jumper selectable to pin 67 Driva deselect Time Out, deselect drives noi in use 

«Each 4K bank addressable to any 4K slot within a 64K boundary «Single or double sided operation 

*4K hardware or software selectable «Single density/double density operation 

«Опе on-board &-bit output port enables or disables the 32K in АК blocks "В" standard drives 

eSelectabie port address «Separate Усс supply for data recovery to eliminate possible noise 

*4K banks can be selected or disabled on power on clear or reset problems 

«Will operate with or without front panel 


«Compatible with Alpha Micro, with extended memory management __. ал Ss al: val IE 
for selectian beyond 64K m т ш | : : 
«Мо ОМА restriction 


*Low power uM 800тА Цетт” iss УЧ de il cem Hs {з-сы 
*Fully warranted tor ays Irom dale of shipment НА Ор 15: ІНЕНЕНІ 
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64K DYNAMIC RAM BOARD 
i «Fully S-100 bus compatible/Alpha Micro compatible 
| *64K x 8 bit dynamic НАМ 
ът. "ош power: + &VDC @ 700 та 
gi +16VDC @ 100 ma 
-16VDC @ 25 та 
«Built-in-parity with LED indicator and vector interrupt 
2-80А/І-О «Метогу addressable in four 16K banks 
"А complete single board Z-80A CPU with serial/paralla! interface ID ыы high reliabilit 
и. pow а with саса 5-100 Bus Standard «72-hour Burn-in и i 
- г version of the a 
. i тист s cpm of and upward compatible from the amor Vo cadens и. БЕ 
осоп 
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1К(2708), 2K(2716) or 4K(2732) 
“Full veciored ім сеи — MICROBYTE has the products — from memory 
n Із jumper selectable = 
Selectable auto-wait state Insertion for extending M1", MREQ*, boards to complete S-100 systems, and we offer 
Овог andlor on board ROM | the rest of the value cluster — call today for the 
*Dual AS-232 seria Ports using the Z80A-DART with individual whole story on how you can become a Micr 
baud rate selection (16 baud ratas from 50-19,200 baud) byte Жалы” » 4 = 
*Up to 24 bit parallel WO pori—fully programmable inte! 8255A y | 


«Up to 8 separate соишей тега using 2 Z-80A CTC 


пої E ps = 4 PORT vO 
Py . eq Үш *Quad RS-232C Serial Ports, Опе 20тА Currant Loop Port 
! LE < *Fully IEEE S-100 Bus Compatible 
*Asynchronous Communications with ZBOA-Dart(TM) or 
femi E EE, cabe МЕЕ Pull Set of Modem Contre! Signals, including RI (Ring Indi 
a 2. хан a 5 s 1-35. 5 *Full Set of Modem Control Signals, Including RI (Ring Indicato 
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bI "О Servicing Environments: (1) Polled; (2) Bus Vectar; 
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DISCOUNT 


out our new items. 


CP/M users: specily disk ы” and formats. Most lormats available 


СР/М” S 
ARTIFICIAL 
INTELLIGENCE 9% РЕАСНТНЕЕ: 
^ Medical. "Р чанар General Ledger. .$3990/$40 
^ Dental....... ..... Ss .$449/540 Acct Receivable. $399/$40 
COMPLETE BUS. SYSTEM ERES табын "cce 
Credo — .. '. .$289/$25 Payroll... pr pny 
Reporter 5189/520 IDwentry x г 
BOR 000 eee Property Mat 4 5799/%40 
—À S CPA Client Write-up , $799/340 
ar нне. Mailing Address $349/$40 
, 5159/9720 
i * У $159/$25 з) арайын EP а 
Pear evel 1)... poems -— Вано $ 86/$na 
8 eve Я 
Peart (level 2). . 5200545 SOHO GROUP 
Pearl (level 3). ... 5549/565 MatchMaker Я $ 97/320 
DIGITAL RESEARCH салан "cues 
CP/M 22 STRUCTURED SYSTEMS 
NorthStar .... $149/$25 GLar AR ог АР or Pay — $590/$40 
TAS-80 Modal Il (Рат) $159/$35 bec d Control еа 
Micropolis .. . $189/S25 "t Ose - : $ 89/520 
eeromamco . . 1164526 ОРЕ Fl. сені калсан 
Бақы меуі 3459/535 SUPERSOFT 
“ GT-80.... $179/$25 ~ Forth (6080 or 280). . $149/$25 
Мас $ 85/$15 ^ Diagnostic НІ .. .. $ 84/320 
Sd . ‚.$ 65/515 Other  . jess 10% 
2-5 .% 95/515 
Tex . 82020... 2 .-% 707915 TCS 
DeSpool 2... ..$ 50/$10 GLor AR or APorPay . $ 79/$25 
DYNAMIC MICRO- Ane DO: эшта 
PROCESSOR ASSOC. WHITESMITHS 
к” AScom ; .$109/$15 "C Campilar $600/330 
DEC i “бетен 5269/9545 Pascal (incl С”) $750/$45 
wt OMA-DOS Sk: sca фара ER 3170/335 "DATA BASE" 
GRAHAM-DORIAN FMS-BO0... .. .. $649/$45 
^ General Ledger .. ....$728/$40 dBASE II . 5629/550 
Acct Receivable $729/$40 Condor....... . $599/530 
“Acct Payable ..., . .. 5720/340 T.1.M.. . $329/$35 
» Job Costing А .$729/$40 m “ 
Payroll... .$493/$40 PASCAL 
Inventory ., . =, 5492/540 v Pasca/MT .. -5429/530 
Cash Register... .. .5492/540 v Pascal/z . 2 $349/$30 
Apartment Mgt .. .. $493/$40 Pasca/UCSD - . $299/$30 
KEY BITS Pascal/M. . $149/$20 
i als ' .$ 84/$20 "WORD PROCESSING" 
к” Siring/BO (source) .. .$278/$na ^ SpellGuard $249/$25 
У ‚ „ 179/525 Spell Binder . $349/$45 
МІСАО-АР » Magic Wand $289/$45 
S-Basic . Қ ‚ $269/%25 "OTHER GOODIES" 
Selector lI) . ‚$269/%25 Tiny "C" $ 89/$50 
Selector (V $469/$35 [иу 22: Compiler $229/550 
$ 99/915 
MICHO DATA BASE Nevada Cobol $129/$25 
SYSTEMS MicroStal , $224/$15 
HE o omm ЫЙ xd 
| » Prol Time Bill (As 5548/540 
^ DRS orORSor RTL. . $269/535 7 ESQ- ime | ub vat), . $1345/$50 
 MDBS PKG . $1295/$60 ^ MiniModel $440/$50 
MICROPR к? StatPak $449/$40 
опе о $324/360 « Micro B+ 3229/340 
м” Customization Notas .. $ 89/$na 
Mail-Merge . .$114/$25 APPLE II’ 
WordStar/ Mail-Marge ..$434/$85 MICROSOFT 
ы” DataStar ‚ $249/$60 Softcard . $292 
WordMaster .  .8119/$40 к” Fortran $179 
SuperSort I $199/$40 Cobol. . $574 
MICROSOFT PERSONAL SOFTWARE | 
Basic-BO  ... .... ...$284/$30 міса .. . 3 
“е Basic Compiler - .$329/330 CCA Data Mgr : E^ 
ы? Ғопгап-80 .$349/$30 Desktop/Pian. . . $84 
Соро-80 $574/$30 Zork $ 34 
acro- .$1 7 Р 
wr E General Ledger $224/$40 
MuSimp/MuMath .$224/325 Acct Receivable . . $224/$40 
VoU інен Acct Payable 5224/540 
ORGANIC SOFTWARE Payroll $224/$40 
TextWriter Ш. .$111/$20 inventory. . 52247540 
кирек un "OTHER GOODIES" 
OSBORNE Super-Text M $127 
General Ledger .. -$ 59/520 Data Factory $129 
Acci Rec/Acct Pay $ 59/320 ^ OB Master $159 
Payroll w/Cost .$ 59/$20 Ledger Plus $549 
SEES Cv ез... .$129/357 » Charles Mann less 15% 
АП 3 + CBASIC-2 $190/$71 м ЭТС less 15% 
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Technical Forum 


their relative-jump capabilities and easily crunch it into 


128 bytes. 
How It Works 


On the ADM-3, cursor up, cursor right, home, and 
clear screen are simple control codes: 11, 12, 30, and 26 in 
decimal, respectively. The control codes for the two ter- 
minals are shown in table 1. These codes are converted in 
the routine called NORM (see listing 1). Noncontrol char- 
acters are shunted to be transmitted directly at the label 


Listing 1: The Lear Siegler ADM-3 emulator for the Hazeltine 
1500. Far a detailed explanation of the program, see the accom- 


panying text, 


ORG ZF Ван 4 Fix СРН OUTCH ROUTINE TD JUMP HERE 
JHP ENTRY 
ORG 8000H ғ PUT AFTER BIOS 
ENTRY? LDA MODE $ ARE WE IM THE MIDDLE OF SOMETHING? 
ока А 
ngu AC $ GET CHARACTER TO SEWD, FOR COMPARES 
JZ NORM і ORDINARY 
JPE ХҮ $ IF JUMP TAREN. NORM CONTAINS EITHER 3 OR 255 
CPT ^mt $ MIDDLE DF XY ADDRESS SEQUENCE 
KYI Ard $ PRESET ERROR CONDITION 
STA MODE 
JNZ ZAP $ SOMETHING'S WRONG-~PRINT ІТ AND GIVE UP 
MVI Ars $ FIX UP 
STA MODE |! TELL US НЕХТ ТІНЕ 
RET $ AMD BACK 
HORM: ЕРІ 50 $ TEST FOR HOHE CHARACTER 
JC NTHÜHE 
JNZ ТАР $ МОТ А CONTROL CHARACTER--S5END IT 
HUI Cris + GET HAZEL‘S HOME CHARACTER 
„МР SPECL | BO IT 
NTHDnE: CPI 11 $ 15 IT UP-CURSOR? 
JZ BPECL-1 i QUICK TRICK 
CPI 12 3 I5 IT PANE CLIENT 
ANZ NTRGHT ; NUd--- 
KUI А, 14 i HAZEL’S RIGHT=CURSOR 
JHF ZAP 
NTRGHT: CFI 27 | IS ІТ ESCAFE-ADDRESS CURSOR? 
JNZ NTESC 
MUI Ari $ TELL US NEXT TIME THROUGH 
STA MODE 
RET 
МТЕЗС: CPI 26 % IS IT CLEAR SCREEN? 
JNZ DUTCH 3 NU» MUST BE SOME UTHER CONTROL CHARACTER 
INK C $ MAKE 28» HAZEL'S CLEAR SCREEN CHARACTER 
INR С 
SPECL: MUT &:126 $ GET HER ATTENTION 
CALL ZAP $ SEND THE FIRST CHARACTER RIGHT АМАТ 
OUTCH: MOV ArC # RETRIEVE ORIGINAL CHARACTER 
PUSH PS $ STOW TT АМАТ 
IN 10H i GOTTA CHECK STATUS 
АМТ 2 
Az OUTCH+2 
РОР Р5Ы + GET IT BACK 
дағ: DUT ТІН » БЕНО ІТ 
RET Е FIMALL Ye RETURN ТО CALLER 
RY: t WE KNOW WE HAVE ЕБС” “=” SEQUENCE 
JM FTWAL # SEE IF THIS I5 X OR Y CHARACTER 
% TAKE THE JUMP IF THIS 15 X 
MOY АС # JUST GET Y CHARACTER 
STA Y > AND SAVE IT 
BVI А, СЕРН ¢ LET US KNOW WHAT TU 00 НЕХТ TIME 
ЭТА МОРЕ 
RET + ANN RACK 
FiNAL: PUSH В | SAVE X CHARACTER А НІММТЕ 
MUI Cri? і GET HAZEL‘S АТТЕМТІОМ 
CALL SPECL 
POP B $ СЕТИ BACK 
MOY AC $ GET X COORDINATE 
sut 32 ғ GET RID OF ADH-3 BIAS 
CPI 31 $ FIX HAZEL"S BIAS 
JHE бЕНрх ОК AS IS 
ADT 94 $ HAZEL LIKES THIS BETTER 
SENDX? CALL OUTCHtL Р? SEHD X 
ХКА й Р FIX KODE UP--BACK TO NORMAL 
STA MODE 
LDA Y $ ADH-3 BIAS OK FOR HAZEL 
JMP OUTCHt1 + SEND IT AND GO HOKE 
HODE : DB 9 
Үү: DE о 
END 
A 


dBASE II vs. the Bilge Pumps. 


by Hal Pawluk 

We all know that bilge pumps suck. dBASE П vs. everything else. 
And by now, we've found out—the hard dBASE II really impressed me. 

way —that a lot of software seems to work the Written in assembly language (with no 

same way. need for a host lan- 


90 I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela- 
tional Database Man- 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 


guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round- 
off errors, has a super- 
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 


қ | (so when you've set up the formats, your secretary 
Tip #1: Database Management can do the work). Its report generator and user- 


vs. File Handling: definable full screen operations mean that you can 
Any list or collection of data is, loosely, even use your existing forms. 
a data base, but most of those "data base man- And if all this makes your mouth water, but 


agement” articles in the buzzbooks are really about you've already got all your data оп a disk, that's 
file handling programs for specific applications. okay: dBASE II reads your ASCII files and adds 
A real Database Management System gives you the data to its own database. 


data and program independence (no repro- Right now, I'm using dBASE II with my 
gramming when data changes), eliminates data word processor for budgeting, scheduling and 
duplication and makes it easy to turn data into preparing reports for my clients. 
information. Next come job costing, time billing and 
accounting. 
Tip #2: Assembly 
Language vs. BASIC: An Unheard-of Money-Back 

This one's easy: if you're setting up a Guarantee. 
DBMS, you're going to be doing a lot of sorting, dBASE Il is the first software I've seen 
and Basic sorts аге s-l-o-w. Кип a benchmark on with a full money-back guarantee. 
a Basic system like S*-IV against a relational To check it out, just send $700 (plus tax in 


DBMS like dBASE II and you'll see what I mean. California) to Ashton-Tate, 3600 Wilshire Blvd., 
(But watch it: I’ve also seen one extremely slow Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
assembly-language file management system.) Test dBASE II doing your jobs on your computer 
р | : for 30 days. If, for some strange reason, you don't 
Tip #3: Relational vs. Hierarchal ^ want to keep it, send it back and they'll refund 
& Network DBMS. your money | 
CODASYL-like hierarchal and network i Fp kaagi ә | d bil 

systems, around since the 1960's, are being 4 ey know you dont need your bilge 
phased out on the big machines so why get stuck — PUITpec. 
with an old-fashioned system for your micro? A 
paw ра DBMS like — П ан леч. the pre- 

etined sets, pointers and complex data structures A h 4) 
of a CODASYL-type DBMS. And you don't need S ton ate 
to be a programmer to use it. ©Ashton-Tate 1980 
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CROSS-COMPILE 
FORTH ! 


Nautilus Systems' Forth Сговә-сстрі1ег is now in use 
by individuals, universities, and major companies 
around the world, 


USES: 


Ф To produce a modified or tailored version of Forth 
on а host computer. 

e To produce Forth systems for computers that have 
none. 

e To produce applications that use the minimum 
required mucleus code, 

= To do all the above in a ROM/RAM environment. 


FEATURES : 


e Written entirely in high level fig-Forth. 

e Autamatic forward reference to any word or label. 

e Croee-complles to any location in the host for any 
base address in the target. 

e Сговв-сошрі1ея to any screen іп the host for any 
base address in the target. 

e Cross-compiles vocabularies. 

e Can produce headerless code. 

e Can produce ramble code, 

e Load пар that shows address, type of symbol and 
name. The map appears in readable column format, and 
page width and length are selectable. 

e А comprehensive list of undefined symbole is 
produced showing undefined CFAs, DOES? pointers, 
labels and words on a vocabulary-by-vocasbulary 
basis. 


MACHINE READABLE VERSIONS FOR THE FOLLOWING SYSTEMS: 


H-89 
LSI-11 


APPLE 
CP/M 


Esch includes an executable version of fig-FORTH model 
1.0, ler, cross-compllable source, 
utilities, and documentation. 

(This program is not intended for newcaners to FORTH) 


TRS-80 
NORTHSTAR 


Price $150.00 (Includes shipping). Calif. residents 
Please add sales tax. 


NAUTILUS SYSTEMS 
Р.О. BOX 1098 SANTA CRUZ, СА. 95061 


FOR THE SERIOUS 
FORTH USER 


TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 
APPLE ís a trademark of Apple Computers Inc. 
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Action ADM-3 H-1500 
Cursor Up 
Cursor Down 
Cursor Left 
Cursor Right 
Clear Screen 


Cursor Home 


11 (Control-K) 
10 (line feed) 
8 (backspace) 
12 (Control-L) 16 (Control-P) 

26 (Contral-Z} 126, 28 ( - , Control-shift-L) 
30 (Control-shift-N) 126, 18 (~, Control-R) 


126, 12 {~, ControkL) 
10 (line feed) 
B (backspace) 


Table 1: The control codes for the Lear Siegler ADM-3 and 
the Hazeltine 1500 terminals. The numbers are the decimal 
values for the ASCII codes shown in parentheses. 


ZAP. The control codes are detected with a series of com- 
pare operations, and the proper code for the Hazeltine 
placed in the C register. The Hazeltine's 126 function- 
lead-in code is sent, if necessary, by the jump to SPECL. 
Other control codes (carriage return, line feed, back- 
space, etc) fall through and are sent unchanged. 

The two-coordinate direct cursor addressing is more 
complicated. For both terminals, X is the horizontal posi- 
tion, from 0 thru 79, and Y is vertical, from 0 thru 23. 
The ADM-3 must receive the sequence ESC (ASCII 27), 
"zz" (ASCII 61), Y +32, and X 4-32. The Н-1500 requires 
the tilde (~, ASCII 126), ASCII 17, then X, then Y +32. 
In addition, if X is in the range 0 thru 31, then 96 should 
be added, although the terminal will accept 0 thru 31. 

The routine collects all four characters from the host 
software, then sends the Hazeltine control sequence. 
Since the emulator is called four times before it can com- 
plete the direct-cursor addressing sequence, we need 
some way to know where we are in the sequence and 
what action needs to be taken in each case. The tem- 
porary byte, MODE, is the key to what happens. Its four 
states are as follows: 


€ MODE -0: We are not in the middle of a direct- 
cursor-address sequence. NORM gets control. If 
NORM detects ESC, it sets MODE to 1 and returns. 

€ MODE =1: ESC has been detected. If “=” is the cur- 
rent character, MODE is set to 3 and the routine 
returns, Otherwise, MODE is reset to 0 and the char- 
acter is sent. 

€ MODE =3: This character is the Y coordinate. The 
byte is stored in variable Y, and MODE is set to 255. 

€ MODE —255: The byte to be sent is the X coordinate, 
The byte is processed for the Hazeltine and the lead-in 
and control bytes are sent. X is recovered and sent, 
then Y is recovered. No processing for the 1500 is 
needed here. MODE is reset to 0 and Y is transmitted. 


These values for MODE were chosen so that a four- 
way branch could be taken from one test, the ORA A in- 
struction at the top of the routine. The zero flag is tested 
first, and the jump-on-zero instruction branches to 
NORM. The 1 condition is separated by the JPE, as it is 


the only condition with odd parity. The 3 and 255 are dif- 
ferentiated with the sign flag. 

The kind of multiway branching I've used here is worth 
a little study. It could be useful in a number of applica- 
lions. M 


CP/M +з a trademark of Digital Research. 
LSI-11 із a trademark of Digital Equiptment Corp. 


COPYRIGHT 9 1987 NAUTILUS SYSTEMS 


HOST »> TARGET 
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The unique 
and valuable 
componants of the MicroAce 


The MhcroAce is по! just another personal 
computer. Quite арап from its exceptionally low 
price, the MicroAce has two uniquely advanced 
componants: the powerful BASIC interproter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpretar. olfars 
remarkatte programrning advantages: 

& Unique ‘one-touch’ kay word entry: the 
МісғоАса eliminates в great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have thoir own saingle-koy entry. 

& Unique syntax check, Only lines with correct 
synlax ars accepted into programs, A cursor 
identifies errors immediately. This prevents 
eniry ol long and complicated programs with 
faults only discovered when you try to run 
тат. 

€ Excallent string handling capability takes ыр 
to 26 string variables ol any length. All sings 
can undergo all relational tests itg. 
comparison). The MicroAce also has siring 
input to request a tine of text when 
necessary. Stings do пм need to іш 
chmansioned. 

€ Up lo 26 single dimension arrays. 

e FOR/NEXT loops nested up Ж. 

€ Variable names of any length. 

ә BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

€ Exceplionally powerful edit facilites, allows 
modification ol existing program lines. 

è hRandomise function, uselul for games and 


socrel codes, as well as more  senous 
applications 
€ Timer under program control. 
280 А писем OCESH Sockets for 
chap, мину recograsort TV, саки 
as the best ever made racore, contains... 
PRORA 


= „Ж + ot m А b di 
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Your MicroAca kit 


9 Printed circuit board, with 
IC sockets for all ICs. 

€ Complete componanis set, 
including all ICs- all 
manufactured hy selected 
world leading suppliers. 

Ф New rugged keyboard, 
touch-sensitive, wipe- clean. 1 Quantity 

= ба мое | меодев ки 1K | $14900 | 
connection to domestic TV Imm 
and cassette recorder. | 
(Programs can be SAVEd Ü 
and LOADad on Io a 

, portable cassette recorder.) 

€ Mains adaptor of 600 mA 
at ЭМОС nominal 
unregulated. 

Ф FREE course in BASIC 
programming and user 
manual. 


The ІМктобсе! 


tA tr gi vers | yr 
um | 
iE Act А а 


ct 7 "uan. an 


ғ js зат sue рыйм port | 
i г 
i Je.. amr 


т. wea" 


€ PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a users 
machine language sub routine. 

€ High resolution graphics with 22 standard 
graphic symbols, 

Ф Al characters printable іп 
program control. 

Ф Lines of unlimited length. 


reverse under 


‘Excellent value’ indeed! 


For jusl $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at homa... PCB, with IC sockets for all 
(Се: case; leads for direct connection to a cassette 
recordar and television (black and white or color}; 
everything! 

Yet the MicroAce really is a complete, powerful, 
full facility computer, matching оғ surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine tipped soldering ion. !t 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 

.. and you're ready to go. 


Fewer chips, compact design, 
volume production-more power 
per Dollar! 


The MicroAce owes its remarkable low price to its 
remarkable design: the whole sysiem is packed ап 
lo lewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, far instance, contains 
the BASIC interpreter, the character sel, operating 
sysiem, and monitor. And the MicroAce 1K byte 


Desorption 


MicroAce Kit 2K 
ж Manual 


1K Upgrade Kit 


qum Shipmenils inside California 
add 6% TAX 


City 


Licunced by Smas Research Lid. 


rocompu 
for everyone at 


a Micro Price 


| кин БЕН БЕН БЕН БЕН БЕН БЕН шыш шыш шыш шщ БЕН e, 
] Ser d Check, Money Order or quote your Credit Card Мо. to: 

MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
! or phone (714) 547 2526 quoting your Credit Card Number. 


a new generation of 
miniature computers 


A COMPLETE COMPUTER 


for $149.00 for 1K Kit 
Post and Packing FREE 
(Add 6% Tax for Shipments imsite California) 


| 


RAM (fexpandable to 2K on board) is roughly | 


equivalent to 4K bytes іп a conventional computer 
typically storing 100 lines of BASIC. (Key words 
occupy only a single byte. | 
The display shows 32 characters by 24 lines. 
And Benchmark 1051$ show thal the MicroAca is 
faster than ail other personal computers. 
No other personal computer offers this uniqua 
combination of high capability and low price. 


The MicroAce teach-yourself 
BASIC manual. 


| the features of the BASIC interpreter moan 
little 10 you-don't worry. They're ali explained in the 
specially-vwritten book free with every kil! The book 
makes learning вазу. exciting and enjoyable, and 
represents a complete course іп BASIC 
programming fran first principles to complex 
programs. [Available separalely purchase price 
refunded if you buy a MicroAce later.) 
А hardware manual is also included with every kil. 


The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 


Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orflacs will be despatched іп strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, posi and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to he satisfied beyond all 
doubi and we have no doubt that you will be. 


JOIN THE REVOLUTION - DON'T GET LEFT 


BEHIND - ORDER YOUR MICRO ACE NOW!! 


Lint Proce TOTAL Amax. 
Diners 
Check 
— Num Money Order 
im U —— 7” 
Visa 
$29 
- Card No. 
Exp. Date 


Su T. Ж... НИЕ dip 
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Challenger Writes on Comprint 


Edward H Carlson, 3872 Raleigh Dr, Okemos MI 48864 


| use an Ohio Scientific C2-4P for word processing and 
text editing. 1 selected the Comprint 912 as a printer 
because of its legibility (9 by 12 dot matrix), speed (3 lines 
per second), quietness (electrostatic printing, not 
impact), and low cost. The choice of the parallel-interface 
model reduced costs further. 1 want to show you a 6502 
assembly-language program that interfaces a 6522 VIA 
(versatile interface adapter) parallel port to the Comprint 
912. 

The Model 500 main processor board of an OSI 
Challenger II has a provision for a 6820, a 6520, or a 6521 
PIA (peripheral interface adapter) containing two 8-bit 
parallel ports. The 6522 VIA enhances the PIA functions 
with extra handshake options and two timers. I had 
already added a 6522 to my processor board in the space 
for the PIA. A little extra work was required because six 
pins have different functions on the 6522. I made the 
modification by changing only four lines on the Model 
500 processor board. The price was a nonstandard nam- 
ing of the address lines to the sixteen registers of the 6522. 


The address conversions needed are noted at the bottom 
of listing 1. The 6522 resides at hexadecimal location F7xx 
in memory. 

The Comprint has several parallel I/O (input/output) 
options. I've used the wide strobe/acknowledge mode, 
enabled by pulling a jumper pin from the Comprint cir- 
cuit board. Besides the seven lines of ASCII (American 
Standard Code for Information Interchange) data, there 
are three control lines. DAV is the strobe signal sent by 
the computer telling the printer that valid data is on the 
data lines. NDAC is the acknowledge signal sent by the 
printer telling the computer that the data has been ac- 
cepted. NRFD is the busy line that the printer sets high 
when its data buffer is full and unable to accept further 
data. 

At the 6522 end, the lines are assigned as follows: DAV 
is CB2, put high and strobed low when the 6502 pro- 
cessor writes data to port B of the 6522 VIA. It must be 
set high again before the next ASCII character is sent. 
NDAC is CBI, configured to detect the trailing edge, 
low-to-high transition, of the acknowledge signal sent 
from the printer. NRFD is pin PB7 of the eight-line 
parallel data. One wants to detect the high or low state of 
this line, not an edge as it makes a transition. 


Listing 1: After installing the 6522 VIA in the Model 500 processor board of the OSI Challenger П, this 6502 assembly-language pra- 


gram interfaces the 6522 parallel port to the Comprint 912. 


10 С000 * = $ C000 

20 СОЮ ; PARALLEL PORT TO COMPRINT 912 

30 C000 48 OUTCHR PHA A CONTAINS CHARACTER 

40 С001 A902 LDA #$02 ENABLE B FORT OF 6522 

50 СООЗ BDOEF7 STA $F70E 

60 C006 A97F LDA #$7Е DATA DIRECTION 

70 C008 ВГЮВЕ? STA $F708 

80 СООВ ВГОТЕ? STA $F707 CLEAR INTERRUPT FLAGS 

90 COOE A990 LDA $90 READY STROBE, PERIPHERAL CONTROL 
100 C010 BDOS3F? STA $F703 СВ TO GO LOW ON WRITE. DAV 
110 C013 ADOOF7 BUSY LDA $F700 READ B PORT INPUT 

120 С016 2980 AND 49610000000 BIT 7 IS NRFD OF COMPRINT 

130 C018 30F9 BMI BUSY BUSY IF BIT 7 iS HIGH 
140 СОТА 68 PLA 

150 СОІВ 49FF EOR #$FF INVERT, DATA ACTIVE LOW 

160 СОШ) 8DOOF7 STA $F700 OUTPUT TO PRINTER 

120 C020 ADO7F7 ACK LDA $F707 LOOK FOR NDAC ON CB2 

180 [023 2910 AND #310 NDAC IS ACKNOWLEDGE FROM 
190 C025 C910 CMP #$10 COMPRINT 
200 C027 DOF? BNE ACK IF NOT FOUND, LOOK AGAIN 
210 C029 ASFO LDA Ж ЕО RESTORE CB1 TO HIGH, END РАУ 
220 CO2B ВГОЗЕ? STA $F703 
230 CO2E 60 RTS 
235 CO2F H Slandard Mine 
240 CO2F : B Port I/O Register DO 00 
250 CO2F : Auxiliary Contro) Register OB OE 
260 CO2F : Peripheral Control Register ОС 93 
270 COZF : Interrupt Flag Register ор 07 
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Volume Il LE 
Сагсаа" 
Circuit Cellar 


Steve Ciarcia, described as a ''technological | IDE 
treasure," is BYTE's most popular writer. His in- \ Я 
novative circuit designs аге ingenious, timely, prac- 
tical, easy-to-build, and—they work. 

Ciarcia's Circuit Cellar, Volume ll is more than а 
series of hardware designs: it is a ready reference and 
workbook of related projects, now available as a single 
Source. 

Volume li features 19 articles, including 14 that 
were voted by BYTE's readers as the best articles of 
the month, such as: Build a Computer-Controlled 
Security System, Communicate On a Light Beam 
(laser communications), Anyone Know the Real 
Time? (real-time clocks), The Intel 8086, Add Non- 
volatile Memory to Your Computer, Computerize a 
Home (AC remote control from your computer), A 
Computer-Controlled Wood Stove, Ease Into 16-Bit 
Computing (The Intel 8088), and ИО Expansion for 
the Radio Shack TRS-80: Parallel and Serial Ports. 

Special offer: Buy both Volume | and Volume II 
now and get Volume | for one-half price. Offer valid 


through April 15th. All orders must be postmarked о рыла саж 
by that date. | 
- Г 
————— M | (| E 
Volume | contains a collection of more than a | Please send O __ соріез Of Ciarcia's Circult Cellar, Volume 1, $8.00 

years worth of the popular series Steve writes for | eis aar = — rw Circuit Cellar, Volume il, $12.95 

ў е ы ease sen —1 let t af 
BYTE magazine. Included are six winners of BYTE's | nde. Ер. а ыы 
On-going Monitor Box (BOMB) award voted бу the | & |, $18.95 — 
readers as the best articles of the month: Control the | р TE инал INTUS, 188%) 
World (a fcur-channe! digital-to-analog converter for p- Жол теме сонау 
controlling appliances and other devices); Memory | 
Mapped W9; Program Your Next EROM in BASIC; 
Tune In and Turn On (a computerized wireless AC |! За City — Zipcode 
control system); Talk To Me (add a voice to your com- ! 
panel for your video display). | » ed ние [1 Bill Master Charge — 

Buy these books at your favorite computer book- | Add 75¢ per book to cover postage and handling. | 
store or direct from BYTE. | 
| | 
. - -258-542 Г 70 Main Street 

Pm 2. sr м — nt UN | BIAS Peterborough, New Hampshire 03458 
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The subroutine to write one character to the printer is the 6522, to make the beginning of the strobe signal 
given in the listing 1. When called, accumulator A con- DAV. 
tains the character to be sent, The Comprint expects in- 
verted data (ie: 1 to be low and 0 to be high). A hardware 


modification can be made to the Comprint 912 to accept i k i 
noninverted data, but I elected to do the inversion in soft- register is repeatedly read to await the acknowledge 


ware with an exclusive-OR (XOR) instruction. signal before continuing. (Bit 4 is set by an active transi- 


First, port B is enabled. Then data lines PBO thru PB6 tion of CB1, not bit 3 as given in the old edition of the 


aré assigned to output the ASCII charanter, and data line Osborne and Associates book An Introduction to Micro- 
РВ? is assigned to input the busy signal. The interrupt- computers.) This flag is reset by the next write to Port B. 


flag register is cleared (by writing 1s to it) so that it can P: the puo > set high P end the wide 
detect transitions in CB1. strobe pulse, and the subroutine is exited. 


; t i Some options that could be tried are: use of the 

Next, a mask is written to the peripheral control тан de of the C int 912 
register, which does two things: narro-strobe/acknowledge mode of the .omprin Я 
use of port А of the 6522, or use of а РІА instead of the 

1. requests an interrupt flag to be set for low-to-high VIA. In each case, the program would need modifica- 


Port B is now ready to see if PB7 is high, denoting a 
busy signal, If not, the data is sent and the interrupt-flag 


transitions of the acknowledge line CB1; tions. 8 
2. requests CB2 to go low when the processor writes to 
ORIGINAL MODIFIED 
500 BOARD (aJ 500 BOARD (5) 
COMPRINT 
ғы —— 
CABLE pase 
PINS SIGNALS 
IRG 1 RED 00 < | <7) ad | 
3 о << <) АЗ 
AG 5 02 < | V] AŬ 
Al ? өз <: c] al 
2 04 « | 
500 
BOARD 
4 05 & SIGNALS 
Б ов < 
13 NRFD С> 
15 NDAC | > 
*5V 11 pav < | <] ям 
R/W —[ m$ 


Figure 1: The hardware modification that enables the Comprint 912 printer to work with the OSI Challenger И. When the 6820 posi- 
tion on the Model 500 processor board is modified to take the 6522 VIA, the four marked lines must be cut (the lines to pins 21, 22, 
37, and 38, see figure 1a). New lines must be attached to these pins (denoted by asterisks in figure 1b). Note the nonstandard address- 
line assignments after the rewiring is completed. 


AMS ADVANCED MICRO SYSTEMS * 26188 ADAMOR ROAD » CALABASAS, CA. 91302 

| OPEN MON.-FRI. 10-8 SAT. 10-6 Tel.: (213) 880-4670 
COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! 

ALL SYSTEMS ALLOW UPWARD EXPANDABILITY AND INCLUDE: 


1. TELEVIDEO 912C 4. DECISION I BASIC UNIT Тм Featuring 
a. 2-80А CPU 4-TO-6 MHZ. f. PROGRAMMABLE INTERRUPT CONTROLLER. 
2. ANADEX DP.9500 SERIES b. 3 SERIAL & 2 PARALLEL PORTS. g. DIGITAL RESEARCH CP/M 2.2 O.S. 
GRAPHIX PLUS PRINTER c. SUPERVISOR CONTROL IN HES. В. MICROSOFT EXTENDED DISK BASIC. 
d. REAL TIME CLOCK. i. DISK CONTROLLER 

3. 64K DYNAMIC RAM е. MEMORY МАР. j. DOCUMENTATION. 

5, PLUS ONE OF THE FOLLOWING DISK DRIVE SETS : 

a. 2x5 t /4" FLOPPY b. 2х8" FLOPPY c. 2xB" FLOPPY d. B" FLOPPY e, 8" FLOPPY L 8" FLOPPY 
(400K BYTES) (1м BYTES) (2M BYTES) § 174" WINCHESTER 8" HARD DISK 14" HARD DISK 
FOR FOR . FOR (6MB) FOR (11 MB)FOR (27 MB)FOR 

$5350. $5650. $6150. $7750. $7960. $8995. 


SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 
FOR DELIVERY. PRICE FOS CALABASAS, СА 91302. DECISION I- TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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=" Great software doesn't 
ж Mave to be hard to find. 


Just look for 
the Hayden name. 


NEW! OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro- 
priate op-amp types. Includes a choice of six op-amps. 
and the program will then determine if your selection ol 
an op-amp will be acceptable within your chosen 
parameters Can be updated to accommodate future 
op-amps. 09704. Apple il tape. $15 95 


LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names 07301. PET tape. 


£16.95 
NEW! HISTO-GRAPH i А calendar-based 
histogram or bar-graph system. Allows the APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
user to enter numeric data that relates to a date, and your BASIC programming speed and flexibil m os pum 
reproduces that data as à high-resolution histogram 9 useful subroutines; 1. REM Writer 2. PRI 


3 POKE Writer 4 isdem Гассан 
5 Line Counter 6. Renumber 7. Append B. Byte 
Counter 9 Stow List/Stop List 03504. Apple I! tape. 
$29 95 


09009. Apple Il Disk, $29 95 


МЕМЛ DATA-GRAPH (Boyd) Aids in the preparation ol 
graphs and charts Numeric data сап be entered into 
Data-Graph and used to create colorful one-. two-, or 
lour- conta graphs 09109, Apple II Disk. $49.95 RENUMBER & APPEND: Utility Programs for the 
Apple (Gilder) Renumber your App program and 
append a second program to the one in memory 


NEW DOUBLE PRECISION FLOATING POINT FOR 03804. Apple !! юре. $14 95 


APPLESOFTTM (5-С Software) Extends the accuracy of 
ihe arithmetic avaiable on the Apple from nine digits to а 
hacc on all functions in Applesoft 


ia 2] 
CS айн armat. 09409. Apple il Disk. $49 95 REVIVE (Gilder) When a program is acciden 


tally 
erased, REVIVE searches through memory and finds 
the informaton that enables it to restore the pointers that 
"--- тиш шиш u on шип эшш еше на өне am ша УЕ been changed. 03504. Apple II ре, $19 95 


| ORDER NOW! 189% u59? UST: uey Programs for the 
Hayden Book Company, Ine r your program with Apple 15 game paddies. 03904. 
| 5 Я 


Apple й tape. $10.95 
5 Essex Street, Rochelle Park, NJ 07662 ] 


1 PSEUDODISK iNeuschatz) This money-saving p 
Send me the software checked below A check or order 5 Í gram simulates a disk memory system for Integer ВАЗ 
enclosed. | understand that Hayden pays shipping nding 8 programs. It allows multiple programs in memory at the 


costs and than! cen тетігі amy disk oc заре within 10 ‘ply іне 
Bl сосот or Lam Жайнай withitfor any reason. Residents ol № same d] aw із run from a catalog. 04504. 


| and CA must add sales tax. Offer good in US only m ds 
vidual otdenng must be filled in B 


6502 v cs (Stamm) Produce assembly 


FINPLAN: A Financial Planning Program for 

Small Businesses (Montgomeny) Allows you to enter 

data from a balance sheet Into the program, to make as- 

sumptions about the future of business, and to 

have the computer project results for up to a five 

period based on those assumptions. And i уси c 

any dala, the program revises all resulting data auto- 

matically The disk version can be used only with 
TRSDOS Version 2.3. 05103, TRS.90 Level Il tape, 

$69 95; 05108. TRS-80 Leve! fl Disk Version. $74.95 


SARGON И (Spracklen) The Champ of champs. "...an 
excellent program which will provide a true challenge lor 
many players . Save your money and buy SARGON 

П. .^ 80 Software Спщие, 03403. TRS-80 Leve! П, 
03404. Apple Il: 03410. OS! CIP: 03440. OS! CaP; 
goch tape $29 95 03408. ТН5-80 Level Il Disk; 
03409. Apple И Disk: 03414. OSI CIP Disk: 

03444. OS! CAP Disk; 03484. СЕР Disk, each $34.95 


BLACKJACK MASTER: A Slmulator/TutoriGame 
(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies 05303, TRS-80 Level Il tape. $24 95; 
05308, TRS.80 Disk Version. $29.95 


REVERSAL (Spracklen) Winner of the software division 
of the First International Man-Mochine OTHELLOTM 
Tournament, this version of the 200-pear old game Revera, 
features 27 levels of play and high-resolution color graphics 
07004. APPLE Il tape. $29.95. 07009. APPLE К Disk. $34 95 


ROYAL FLUSH: Competitive Poker Solitaire 
(Mazaney) А game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 
variations. 07101. РЕТ; 07103, TRS-80 Level If, each 
tape, $14.95 


STARCLASH (Walion} An exating game of galactic 
умеду oe or two players. 05903. TRS-50 Leve! 
пре. $16. 


— 


| | 
language source with labeled subroutines and 
- 030 0360411 07004 references hom progams already in memory tis _ Avallable at your 
03404 03803 О 07 with Hayden's 
| оома бом 00701 | DEVELOPMENT SYSTEM 08509, APPLE ff Disk. local computer store! 
| z 03409 С 04804 С 07103 | $39 95 
03410 С 04909 0 07301 
{ 0 03414 (3 05103 С 08609 i ; 
ET EM ME EMI I m 
| 2 floppy disk, and гелече И quickly and easiy by Call Toll Free 
! С 03484 L1 05308 С 09409 specific names, o by category 04 04909. Apple II Disk 
[ П 03504 О 05903 09704 | Version. $49.95 24 hours a day, 
{ (1-800-821-3777, ext. 302)" TO CHARGE 
1 Name YOUR ORDER TO Master Card or Visa. 
| Address | Apple is a trademark of Apple Computer Company. Inc . Minimum order is $10.00; customer pays 
Г | andis not affihated with Hayden Book Company. Inc postage and handling. 
Ң City/State/Zip 1 From Missouri call (1-800-892-7655, ext 302) 
81 009 
: : -R —— == = = 
= к == к" ned == 


E 
3 


50 Essex Street, Rochelle Park, NJ 07662 Book Co 
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KILL 
SURGES 
LIKE 
LIGHTNING! 


AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to а 1,000,000 W, 1004 second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. [s easy to install for immediate 
protection. No complicated wiring or special tools 
required. 


Several different models to choose from, including 
an OEM version. Cail or write today for a free brochure. 


aula 
üblibliT 


ІСІ! clean up your AC 


RKS 
ENTERPRISES, INC. 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 
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Technical Forum 


On the Use of Fourier 
Transforms to Explore 
Biological Rhythms 


A J Owens, Bartol Research Foundation, University of 
Delaware, Newark DE 19711 


In his editorial "Is Pseudoscience Done by Computer 
Pseudo-Computer-Science?” (November 1979 BYTE, 
page 6), Carl Helmers encouraged the analysis of 
numerical data to test the validity of the biorhythm 
hypothesis: that our lives are dominated by a few quasi- 
sinusoidal cycles. He suggested taking data on our per- 
sonal lives, perhaps rating each day on a scale of 1 to 10, 
and then analyzing the time series using the fast Fourier 
transform (FFT). 

Coincidentally, motivated by some biorhythm pro- 
ponents in an introductory astronomy class that ] was 
teaching, I have been carrying out exactly that program 
since January 1977. Through November 1979, my data 
set consisted of 1024 consecutive daily ratings of my per- 
sonal well-being, recorded by me each evening on a scale 
of 1 to 10. 

While reading Mr Helmers' editorial, I decided to pro- 
gram my AIM-65 microcomputer to analyze the data. (I 
had previously analyzed 256- and 512-day subsets of the 
data as they became available, using a FORTRAN pro- 
gram run on a minicomputer.) 

With only 4 K bytes of user memory, my AIM-65 
could barely run the program to analyze 256 data points 


About the Author 

A ] Owens is a research physicist and professor at the Bartol Research 
Foundation of the Franklin Institute, which is located at the University 
of Delaware. He received his postgraduate degrees from the California 
Institute of Technology in the field of theoretical physics. Although he 
uses mainframe computers for his astrophysical research, he claims to 
be a novice in dealing with microcomputers, having graduated down- 
ward from time-sharing systems and minicomputers. He currently uses 
a Rockwell AIM-65 linked to a BETA-1 digital cassette system. 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 


communication among readers of BYTE. We ask that all сог. 
respondents supply their full names and addresses to be printed 
with their commentaries, We also ask that correspondents supply 
their telephone numbers, which will not be printed | 
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CASES NOW AVAILABLE 


33 | е AP101 le and Single Disk Drive .................. $109 
8 DISK CONTROLLER e AP102 Ж + МО 
AP103 Apple, 9 inch Monitor and Double Drive ....... 129 
NOW — DOUBLE SIDED OPTION! ч RS201 TRS-80, E ion Unit and Double Drive ....... 109 
8 5202 TAS-80 Monitor and Accessories ................. 84 
• DOUBLES APPLE JI STORAGE e P401 Paper Tiger Printer .............................. . 99 
• APPLE DOS COMPATIBLE e P402 Line Printer Il-Centronícs 730 ..................... 89 
* SHUGART 800 OR 850 COMPATIBLE e CC90 Matching Attache Case ....................... san cht 
* IBM 3740 DATA ENTRY CAPABILITY 6 н, ча шый а 
е 204 Mode adio Shac 
Б CPIM, UCSD PASCAL CAPABILITY e RS205 Radio Shack Color Computer 
Available at your local APPLE Dealer: $400. e AP104 Apple/Z/ with Disk Drives and Silentype 
ә AP105 12 inch Monitor and Accessories 


SORRENTO VALLEY ASSOCIATES 
S VÀ 27 11722 SORRENTO VALLEY RD. computer case company wel 
SAN DIEGO, CA 92121 | 5650 INDIAN MOUND СТ. COLUMBUS. OHIO 43213 (614) 968-9464 —— 


16K MEMORY ЕХРАНЗЮМ KIT 32К BYTE MEMORY 
ONLY S58 RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOA 
6502 AND 6800 STSTEM —AIM 55-"KIM"SYM"PET'S44-BI/S 
FOR APPLE. TAS-80 KEYBOARD. ЕХШҮ, * rue COME ANLE m THE AIM-55/5YM EXPANSION 
AND ALL OTHER 16K DYNAMIC SYS- NHNECTOR BY USING A RIGHT ANGLE CONNECTOR 


T 7 QW " = MEMORY 80 BOARD EDGE CONNECTOR PLUGS INTO THE 

Tq kr ME ERO D IDE 
бы e dep RR M ^ —— mcos LOWER COST AND A FRACTION OF THE POWER 
REFRESH GUARANTEED TO OPERATE |М 


REQUIRED FOR STATIC BOARD 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS. ж ОТҮ, DISCOUNTS AVAILABLE „ USES «SV ONLY, SUPPLIED FROM HOST COMPUTER 


SOL. AND OTHER BOBO DR 7-30 BASED S100 | | + FULL DOCUMENTATION ASSEMBLED AND TESTED 
SYSTEMS e &МН2 2-80 WITHNO WAIT STATES | ЕЕ BOARDS ARE GUARANTEED FOR ONE YEAR AND 
SELECTABLE AND DESELECTABLE IN 4K | PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD 15 
INCREMENTS ON 4K ADDRESS BOUNDARIES | RE"URNED UNDAMAGED WITHIN 14 DAYS. 
LOW POWER—8 WATTS MAXIMUM | ASSEMBLED WITH 32K RAM $395 00 
200NSEC 4116 RAMS j n WITH 16K RAM - $333 00 
FULL DOCUMENTATION. | TESTEO WITHOUT ВАМ CHIPS — $279 00 
TC | РА ИША КО н usa 
А À AITH ANUAL 109. 
PURCHASE PRICE !5 FULLY REFUNDABLE IF VISTA V-200 MIMI-FLOPPY SYSTEM | BARE BOARD & MANUAL $49 00 


ве 


BOARD 15 RETURNED UNDAMAGED WITHIN ж 5100 DOUBLE DENSITY CONTROLLER 


14 DAYS ASSEMBLED / ж 204 KBYTE CAPACITY FLOPPY DISK 


ка TESTED DRIVE WITH CASE & POWER SUPPLY ES Ee 

ABK НАМ WC - Е $529 00 * MODIFIED CPM OPERATING SYSTEM 3 [is m. da n — y MIA 
KAAM 7^. ию WITH EXTENDED BASIC E Loa | 
—À dae чадо | $595.00 


= T ҒА 
COMPUTER DEVICES 


| 1230 W.COLLINS AVE. 
"AND CARD CAGE ORANGE, CA 92668 


ж Wi SOLID FRUNT PANEL 5239.00 (714) 655-7280 PET INTERFACE KIT —CONNECTS THE 22K RAM BOARD ТО 
ә Wi CUTOUTS FOR 2 МЫ —FLOPPIES . . 5239.00 Сай, residents pipans add 6% nabas iar. Masiarchargs А 4K OR 8K PET CONTAINS: INTERFACE CABLE. BOARD 


* 30 AMP POWER SUPPLY. .. $119.00 а View accepled. Please allow 14 days for checks іс STANDOFFS. POWER SUPPLY НЕСЛИ KIT AND 
ж 85107 MOTHERBOARD .. . .. 5149.00 зас вае ere c ctae E морт charges COMPLETE INSTRUCTIONS = $48.00 


* 19 SLOT MOTHERBOARD... 5199.00 
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GET THE 
SOFTWARE THAT'S 
GOING PLACES. 
THEUCSD p-SYSTEM: 


You want a copy of the exciting software system that's 
oing places. Professionals everywhere are using the 
(Сер p-System. Now, you can have it. Тһе UCSD 
p-System offers: a complete software development system, 
your choice of languages, and a portable system that 
runs on your microcomputer today and tomorrow, Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card. 


Yes, [ want the software system that's going places — 


| the UCSD p-System. Here's my order: ] 
| UCSD p-System* (Version IV.0) including documentation: |. 
| O with UCSD Pascal" Сотрйег.,..,... $500.00 
О with FORTRAN-77 Compiler. .......$500.00 
| D with UCSD Pascal and FORTRAN-77.$750.00 | 
О BASIC Compiler Add-On........... ..... $150.00 
| Г] Assemblers Package (cross-assemblers) | 
| for 2-80, 6502, 6800, 6809, | 
8080, 9900, Z8, PDP-11™/ 
| И, сонно UI: $250.00 | 


| О Complete UCSD p-System with UCSD Pascal | 
Documentation Set.................. $50.00 
[] Send me more information (general) | 
| Г1 Send distributor information 
D Send information on the availability of systems for the | 


| 9909, 0903, and/or 90V processors a ___| 

| My system has: (check only опе) | 
О CP/M’ Version [.4 

[ O CP/M Version 11.0 with 128-byte sectors | 


| 2 8080 or 280 processor without CP/M (requiring some | 
assembly language programming?) 
| 16502 processor (requiring some assembly language pro- | 
| gramming) | 
C1 PDP-11 with O RXOI [] RX02 icheck one) 
| OLSI with ORXOl  LIRXO2 (сһескопе) | 


NOT E: i pertaining Ui two items abuwel For availability of RKO5 and KLO disk 
| rivers, contact Sof Tech Microsystems. | 


| “System requires 48K contiguous RAM. Software is | 
shipped on 8-inch floppy disks, and can be transferred 
to other formats. 


| "El Check or money order enclosed | 


~~ (Ship C.O.D. 
17,5, orders оту! 

| Calif. and Mass. residents must add applicable sales tax. For 
foreign shipping charges, contact SofTech Microsystems. 
Ship to: 
Address: 
City: 
Zip: 


| 

| 

| 

| 

| 

Обе: 1 1. | 
Рћопе  .. | 
| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| Allow six weeks for delivery. 
| 
| 
| 
| 
| 


Sof Tech Microsystems, Inc. 
9494 Black Mountain Road 
San Diego, CA 92126 
Ph: 714/578-6105 
TWX: 910-335-1594 

{UCSD p-System and UCSD Pascal are trademarks nf the Regents of the 


University of California. CP/M is a registered trademark of Digital Research 
Corporation. 1.5111) and РОР are trademarks of Digital Equipment Corporation! 


A SOSSADIRE'V OF «ОЕТЕСН 
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Technical Forum 


—in fact, the comments had to be deleted to fit the pro- 
gram into the memory. The FFT algorithm used here was 
originally written for a Digital Equipment Corporation 
time-sharing computer, and the only modifications are 
the small input routine and the calculation of the power 
spectrum at the end. The fast Fourier transform routine 
for 256 data points takes about 3 minutes to run. 

It is of crucial importance in any time-series analysis to 
understand (and report) details concerning the statistical 
uncertainty in the results that are obtained. Otherwise, 
the importance of an insignificant wiggle in the Fourier 
transform at the "right" place can be blown far out of 
proportion. Fortunately, information scientists have 
studied the problem of extraction of signals from noise, 
and the basic concepts are not too difficult to grasp. For a 
complete (and technical) account, I suggest reading Ran- 
dom Data: Analysis and Measurement Procedures, by J S 
Bendat and A G Piersol (Wiley-Interscience, New York, 
1971). 

Suppose that you begin with N data points, each a 
sample from some process that is random or noisy. Ob- 
viously, no matter how you "massage" the data, you 
have only N independent samples. In the fast Fourier 
transform, the N data points sampled at intervals of time 
separated by At are transformed into N Fourier coeffi- 
cients in the frequency domain, one each for the sine and 
the cosine terms corresponding to frequencies 1/МАЕ 
2/NAt, ..., (N/2-1)/NA?, 1/25. For random data, 
the Fourier coefficients have random phases, so one 
usually reports the power spectrum, which is the sum of 
the squares of the sine and the cosine terms (altered by a 
multiplication constant used to normalize the result). The 
original N data points give N/2 power spectral estimates 
in frequency space, each with two degrees of freedom— 
one each from the sine and cosine terms. 

Inasmuch as each raw-power spectral-density estimate 
has only two degrees of freedom, it is rather poorly deter- 
mined. In only two-thirds of the cases can one expect the 
"true" power spectral level to be in the interval between 
zero and two times the measured power spectrum. 

To improve the accuracy of the estimates, one averages 
the power spectrum. One method of doing this, the one 
that I applied, is to divide the total data set into smaller 
groups of points, calculate the power spectrum for each 
subset, and then average the power spectra from each 
group. For example, my set of 1024 days was divided into 
four groups of 256 points each. Power spectra for each of 
the four groups were calculated, and the resulting four 
spectra were averaged at each of the 128 power spectral 
points in frequency space. 

A second approach is to calculate the power spectrum 
of the entire record (eg: 1024 days). One then averages 
the several adjacent frequency bins (eg: four) to get a 
smaller number of more accurately known power spec- 
tral estimates. 

In either case, averaging four spectra (or frequency 
bins), each with two degrees of freedom, gives power 
spectral estimates with eight degrees of freedom. As a 
result, we expect that, in two-thirds of the cases, the 
"true" power spectrum at a given frequency will then lie 
between 0.5 and 1.5 times the measured value. In general, 
the fractional uncertainty in each estimate is +./(2/D), 
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Desk Main/Frame 
Desk Main/Frame 


LOW COST & ATTRACTIVE STYLING 


* MAINIFRAME INTEGRATED INTO FURNITURE QUALITY DESK 

* ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

е SUPPORTS TWO В” FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED) 

* 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 

* POWER SUPPLY FOR DRIVES AND CARDS 

* DESK AND MAIN/FRAME AVAILABLE SEPARATELY 

* MATCHING PRINTER DESK AVAILABLE 


hu ————— мани’ 


LIST SALE 

48 K Apple РІоѕ......... .+1530°° 51195?» 

Disk Il w/Int. & Dos 3.3 364599 5585599 

IDS-460-G w / graphics 31395?" *+1245°° 
Apple Ill Available Now 


Prices subject to change 


i appie computer 


Sales and Service 


WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES | FARNSWORTH 
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS | 
COMPUTER CENTER 


INTEGRAN D 1891 N. Farnsworth Ave. 
| (Immedictely 5. of E-W Tollway} 


8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 d$ ds a M 


We accept BankAmericard/Visa and MasterCharge | Weekdays 10-8; Sat, 10-5 


ANS OFF HOOK SEND НЕС CARRIER 


z = 
— — 


EB MICRONET ШР 
MICROMATE ELECTRONICS INC 


1. A Smart One 2. A "Direct 3. An Acoustical 
with auto everything | Connect’ for the | Modem for the Apple." 


built in' Appie.* Does not need an 
* Auto Dial Does not need an узи card! 
$ interface card! * Costs less to get 
imp * Auto Dial on line than any 
* Auto Mode * Ayto Answer similar modem. 
(originate/answer) * 25 Keyboard • 25 Keyboard 
* "Direct Connect” commands. commands. — Ra 2E. e 
for any computer * Will also operate | * Will also operate only with the 
wilh an RS232 interactively with interactively with 
Interface. your programs! your programs! $2.95 NEW PRINT VIEWER 
plus postage from LEE PRODUCTS 
$299.00 $289.00 31 79.00 | Ensure more accurate, efficient readings, fewer errors with 
the new fifteen-inch transparent Printviewer. Yellow-tinted 
MICRO MATE | magnifier gives easy readability. 


In addition you have the special added feature of built-in 
inches and centimeter rule that goes along with the 1/10" 
scale for print position and analysis. 

To order, send $2.95 plus 60¢ postage and handling. 


ELECTRONICS, INC. 


East Coast: 2094 Front Street West Coast | 
East Meadow, New York 11554 1116A 8th Street Suite 110 | | i l - 
[516} 794-1072 Manhattan Beach, California 90266 | Write for information on quantity orders. 


All "Direct Connect" modems аге FCC certified. | 
“Registered trademark of Appie Computer, inc. | L E E PR О О UCTS CO M PANY 
Dept. В4,800 East 80th Street » Minneapolis, MN 55420 
Makers o! SORTKWIK tha original lingertip maistanar 
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| where D is the number of degrees of freedom. 
SOFTW ARE The BASIC computer program shown in listing 1 is 
quite simple, The routine in lines 100 thru 180 allows the 
from QUALITY SOFTWARE data to be entered, Because the input data are real (ie: 
| | they have no imaginary component), they are stored in 


the one-dimensional array X, and the one-dimensional 


All Programs Are On Cassette 


Listing 1: Power spectrum calculation program. This program 
was used to calculate the data points plotted in figures 1 and 2. 


| н 1 КЕН PROGRAM FFTPOM 
ARROWS mmummmummm 2 ВЕН POWER SPECTRUM USING FFT 
AND EES eee eee 3 REM А. J» OWENS 16-NOU-797 
ALLEYS™ FITLLCITIT du RII. л DE ВЫ TH аны 
=r cee: 20 BERN — 
ч ЕЕ шш ынны 25 КЕҢ INPUT ROUTINE GIVES DATA X AND Y AMD NUMBER 
arcade-like ГУ E E E E NES 27 РЕН OF DATA POINTS» Nr А POWER OF 2. 
> "- EB E EF E 111 29 КЕН INPUT ROUTINE IS IN LINES 100-199. 
action at |(mmmmmmmmm 30 REM FFT CALCULATION RGUTINE IS IN LINES 
, | ГГІГІТІТІ 32 REM 200-590. PRINTOUT OF THE POWER SPECTRUM 
its best! x | 34 KEH IS IN LINES 591-800. 
100 REH INPUT RGUTINE 
150 Nz256 
160 FOR I-1 TO N 
The latest of Quality Soltware's great arcade games for the Sorcerer is ARROWS AND 170 INPUT ХІІ) 
ALLEYS, by Vic Tolome: You deve your carina maze of alleys. Your task is to eliminate a 175 Y4I)-0 
gang of arrows thal constantly pursues you. You have a gun and the arrows don't, but 180 NEXT I 
the arrows аге smart and they try to stay out of your sights and will often attack from the 200 REM BEGIN FFT CALCULATION 
side or from behind Eliminate the arrows and another, laster gang cames aller you 202 G=INT(LOG(N) /LOG(2)+1.00000E-06) 
Four levels of play. Requires 16K or more of RAM $17.95 203 P-2433.14159/N 


204 FOR 1=0 TD G-1 
къ oom =f = 

ВЕРИТ by Ernest Bergmann. А BASIC editor. This short and easy to use program is а ie — WP CNET 

machine language routine that loads in low memory and allows you to edil your BASIC 210 FOR 1=1 ТО 2^L 

programs by modifying text on the video screen No more retyping a long line just to 220 Kis INT(N/B1) 

change one character A few cursor movements make the necessary modifications. 230 GOSUB 530 

Even renumbering lines 15 easy to do This program rs a real umesaver. Runs on any size 240 YiseCOS(PeK2) 


Sorcerer $11.95 250 Y2a-SIN(PXK2) 


FORTH for the Sorcerer. Now Sorcerer owners can enjoy the convenience and speed of 250 FOR Ј=1 TD 61 

(he fascinating FORTH programming language. Based on fig-FORTH and ada += the 270 VIuKCAtGI tL P EYI-YOHGIR1?)€Y2 
Sorcerer by James Albanese, this version uses simulated disk memory in RAM and does 280 Y4ax(HtGi ti EYZTYCHEGITIDEYI 
not require a disk drive, Added to standard hg-FORTH are an on-screen editor, a serial 290 X(OMBG141)2XCHM12-Y3 

85-232 driver, and a tape save and load capabilly. Numerous examples are included 490 TUNTULTI «уги 

in the 130 pages of documentation. Requires 32K or more of ВАМ. 310 XOMFL)SXUMH T PAYS 


price before June 1, 1981: $49.95 220 oM шіні анны 
price alter June 1: $59.95 340 MEXT J 
GRAPHICS ANIMATION by Lee Anders. This package provides Ihe BASIC programmer 350 HxM461 
wilh a powerful set of commands for graphics and animation The program 15 wrilten 460 NEXT I 
ІП machine language but is loaded together with your BASIC program and graphics 370 МЕХТ L 
definitions wih a CLOAD command. Any image from а characler to а large graphic 480 FOR 1=0 ТО N-1 
shape may be plotted, moved, or erased wilh sample BASIC commands Encounters o! 370 Кізі 
plotted character sets with background characters are detected and background 400 GOSUB 530 
images are preserved. Contams a medium resdulion plating rouline A keyboard 410 IF К2>ш1 THEN 4BO 
rouline detects key presses without carriage returns Includes a separate program lor 420 Ka=x¢I41) 
constructing images. Runs on any size Sorcerer. $29.95 emi х‹ ы” ) 
05 SMART TERMINAL by Bob Pierce. Convert your Sorcerer Io a smart terminal Used 450 к ыту 
with a modem, this program provides the capability for you 10 commumcate efficiently 460 YCOIti)-zYtK2tT1) 
and save connect ume with larger computers and other mcrocomputers. The program 470 YIK2*1)«K3 
formats coming dala from time-sharing systems such as The Source for the Sorcerer 480 НЕХТ I 
video. Incoming data can be stored (downloaded) into a file in RAM Files, including 499 BD TO 591 
programs, may be saved to or loaded from cassette, listed on the video, transmitted пи! 500 КЕН STATEMENTS 500 TO 510 PRINT OUT RESULTS 
through your modem, or edited with an on-board text editor Interfaces with BASIC and 501 REM OF THE FFT ITSELF) SKIPPED HERE 
the Word Processor Pac. $49.95 502 FÜR Is0 TO N-1 
ини ЕЛЕ ЕЕ КЕЙ й x. E TEXCTHU EHD (1412 
USE YOUR SORCERER FOR BUSINESS? 520 GO TO 591 
Quality Software 15 currently Ael release of (wo cassetle based business 520 K2=9 
programs — а word processor at only $59.95 and a general business systems package 540 FOR Кы1 TO G 
at $99.95 thal can be used for mailing lists, payroll, inventory, or accounts eem 550 KZSsINT(K1/2) 
Bolh are written in machine language. Call us tor details. 540 K2»2k(K2-KX) *K1 
215552555552 525523323335, 370 KizK3 
580 NEXT К 
990 RETURH 


We have more than 20 programs for the Sorcerer 


PLEASE WRITE FOR OUR CATALOG 591 KEM PRINT OUT POWER SPECTRUM 


393 PRINT “STEP BETWEEN DATA POINTS“? 
375 INPUT T 
399 PRINT ‘NUMBER GF POINTS AVERAGED’ $i 


QUALITY SOFTWARE $05 PRINT " 


6660 Reseda Blvd. Suite 105. Reseda, СА 91335 natn Шыдар 
Telephone 24 hours, seven days o week (213) 344-4599 630 FOR Јад TO W/2 STEP M 
540 5=0 
HOW TO ORDER: li there 15 no SORCERER dealer near you. you may order directly {ram ere А 7 Ж? MEXCJEITIOFYCJEITI)RY(GOUSIS1)) 
us. MasterCard and Visa cardholders may place orders by telephone, Or та your 474 НЕХТ I 
order to the address above. California residents add 6% sales tax. Shipping Charges’ SBO Fa(O2EXJRH)/COENETO 
Within North America orders must include $1.50 for first class shipping and handling. 490 PRINT F»8 
Outside North Amenca the charge for airmail shipping and handling в $5.0) — 700 NEXT J 
payable in U.S currency. B00 GO TD 599 
999 END 


"Тһе name ‘SORCERER™ has been trademarked by Éxidy, Inc 
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800-323-1780 
NCE's HOTLINE 
FOR SAVINGS. 


e Ribbons lor: Diablo, Qume. 
ІВМ, Wang, NEC, All Data 
Printers and Typewriters. 

* Printwheels, Elements and 


Thimbles. 

* Magnetic Media: Floppy disks. 
mini-floppy. Tape, Packs and 
Cassettes. 

е Disc зіогаде systems, Quiet- 
izers. Anti-static mats, ink rolls 
and much morae, 

* Terminals and accesories. 

е TO ORDER * 


Phone orders invited, using credit cards. 
Сх sand check, cashiers check or money 
Order thal draws on à U.S. bank. Please 
add 3% ($5.00 Mirumum; for handing, 
shipping and insurance dimos reg- 
dents add 5% sales tax Mail order 
pricing only. Catalog maijed upon 


DISKETTES 

е 100% Certiiled 

e 2 Year Warranty 

е 10 Milllon Passes 

е Human Engineered 

e EZ View Box 

* The Best Disk 

Available Today. 
Box of 10 

5%” (бой Sector) 29.95 
5%" (10 Sector) 
5%" (16 Sector) 
8" Single Side- 
Single Density 
B" Singie Side 
Reversible 
8" Single Side 
Double Density 
8" Double Sided 
Double Density 
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THE FORTH SOURCE 


Specializing in printed material 
for the FORTH language. Send 
for listing of current material. 


Installation Manual $10.00 
8080 Listing 10.00 
6502 Listing 10.00 
6800 Listing 10.00 
6809 Listing 10.00 
PDP-11 Listing 10.00 
PACE Listing 10.00 
Alpha Micro Listing 10.00 
more coming 
Using FORTH, manual $25.00 


fig-FORTH Cross Compiler 30.00 

PDP-11 User's Guide 20.00 

Tiny Pascal in fig-FORTH 10.00 
more coming 


Foreign orders add 30% for Airmail. 
Dealer inquiries invited. 


Write for complete listing of 
FORTH material. 


MOUNTAIN VIEW PRESS 
PO Box 4656 
Mt. View, CA 94040 


NCE Supply Corp. 
915 W. Liberty Drive 
Wheaton, IL 60187 
Phone: 800-323-1780 Toll Free 
* 312-682-0001 Within Illinois 
TELEX 724389ATT NCE 
e Distribution Worldwide * 


A REFURBISHED "SELECTRIC" ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


Тһе AJ 8411/O terminal. 
Now available from dealers nationwide. 


The AJ 841 features: 


Demand for our AJ 841 (/O computer terminal has 
been great. And now it's getting even greater. So call your * Choice of serial RS 232 or parallel interface 
local computer shop dealer right away. Supply is limited! « ASCII code 
You may never have another opportunity like this one to buy * 14.9 cps printout 
your own professiona! terminal. * High quality Selectric printing 
* Heavy-duty Selectric mechanism 
* Off-line use as typewriter 
“ Documentation included 
* 30-day warranty on parts and labor (details available 
on request) 


Call toll-free now 
For location of your nearest AJ dealer, call toll-free: 
800/538-9721 


California residents call collect 408/263-8520, Extension 263. 


Available only in the continental United States 


ANDERSON 


JACOBSON see us at the NCC 


booth 1608 
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TRS-80 Models | & Ш dia 20- 40 DAYS 
0.5 | 
| 0 10 20 39 40 
SuperSoft LISP allows the TRS-80 to become | FREQUENCY IN (256 DAYS)! 
a complete Artificial Intelligence laboratory! It | | ] 
is the tool that takes you to the frontier of Com- Figure 1: A power spectrum chart averaging four periods of 256 
| puter Science. days each. This figure of the low end of the full-power spectrum 
The SuperSoft LISP is à complete and tull im- graph shows the relative intensities of sine waves of various fre- 


quencies. The range of values bracketed by the arrows labeled 
“20-40 days" represents the power of sine waves with periods 
between 20 and 40 days. If biorhythms were present in this 


plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 


the usage of user RAM, and supports the power spectrum, they would have appeared as significant peaks 

TRS-80 graphics. Below are some features: at certain points within this range. The vertical line at fre- 
quency =15 shows the possible variation of fhe point on the 

е Runs in 16k level Il (with only 6K overhead) graph and is a measure of the possible error in measurement at 

е Fully implements atom property list structure. that point. 

e PROG is supported. 

е FUNARG device is implemented. 

| * Efficient garbage collection. 
* Complete with LISP editor and trace. 
€ 


Allows complete range of single precision 
numaric data. 

Works with old as well as new ROMs. 
Contains 97 functions. 


е Sample Programs. z TW d ә 
ea 
m 
| ш 
Тһе LISP package is supplied on tape or © 
discette and with a complete user manual. 
20-40 DAYS 
| cassette version: $75.00 
(requires 16K level Il) 
Disk version: $100.00 | 4 
(requires 16K disk) 0.01 0.02 0.05 0.1 0.2 0.5 


t (DAY?) 
(manual only: $15.00) 
Figure 2: A modified power spectrum chart. The data of figure 1 
was averaged over four frequency bins, giving a more accurate 
set of data points, and plotted using logarithmic scales for both 
the frequency and power axes. The notation used is described in 
All Orders and General Information: шш the caption for figure 1. 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 ! 
CHAMPAIGN, IL 61820 Id 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 | E diea 
(answered only when technician is available) b = y Ein cee 
k= g 


array Y is set to zeros. Lines 200 thru 590 perform an 
N-point fast Fourier transform: 


where Z, = X, + fY, is the (complex) input vector and F, 
is the complex Fourier transform (f=./—1 and is the unit 
measure along the imaginary axis when dealing with 
Su г. 7 complex numbers). The real (cosine) part of F is placed іп 
X and the imaginary (sine) part in Y by the routine, The 


First in Software Technology nth frequency, corresponding to the Fourier coefficient 
Т85-80 TRADEMARK TANDY CORP F,, is f, = n/(NAt). The power spectrum is calculated in 
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Modem Kit 


300 Baud Acoustic Coupler 


$69.00 


Power Supply 
Speakers 
Printed Circuit Board 


All Integrated Circuits, 
Resistors & Capacitors 

Instruction and Trouble 
shooting Book 


includes: 


Order Direct or Call for lhe Location 
of the Closes! Dealer 


Add $4.00 for Shipping Charge. 
Ono Residents add 6.5% for Sales Tax 


- т, 


OHIO рата PRODUCTS CORPORATION 


14500 Detroit Avenue 9 Clevalsad, Сыр 44107 @ [216} 221-9000 
Абон б шөлі Юг Dafweny 


MASI'ERCHARGE 


pe mmm E M E M M M M 


SPEED UP | 
YOUR SYSTEM! 


Fortran or и’. м 
Compiled Basic|| | 
3 times faster 

using the 


ое 5 4 
+ 


"HEN 


IMemtech IE: 
Arithmetic | * 
Processing 4**, 
Unit Interface. p 


"m. 

This interface enables any 

S-100 buss microcomputer to 

communicate with the AMD 9511 
APU. It can perform a Floating Point 
Multiply іп 56 „5 vs. 3000 „5 іп soft- 
ware. Trigonometric and exponential 
functions are also performed (41 in all). 


Assembled with 3MHz 9511 $480 (with 2МН: $390} 
Library tor Microsolt — Fortran $100. Basic $100 


Memtech Co. 
665 Shelter Creek Suite 237, Зап Bruno, СА 94066 


Ereg udi 
ШЗ. aer усына Kar dii КЬ, 


THE FIRST TRS-80 COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS ! 


LNW 80 
PC BOARD $ 899 5 


Ask about our $ Keyboard 


cabinet 


LNW 
RESEARCH 


LNW RESEARCH 14661 - C MYFORD RD TUSTIN СА 92880 (714)552-8948 


Ы” i ao hl д пра emm 
4 Рай farms d oni 


Wh) ws 
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LNW RESEARCH inrroducug the LNWED, a high performance color computer, 
compatipic with tha TRS-807" Model I. The fully intecrated LNWHÜ is 
A "sophisticated and vorratile microcomputerwith the fallowing »owerful 
features, 


COMPATIBILTI Y 


Hardware and software compatible to the Kadio Бһаск TRS-BOTÉ nedol 1 
computer, ргоуібав rhe widest software bare of any microcomputer. 
Cudsulty intorfaco; expansion bus 


DISPLAY 
wiallty ырриг and lower case dian] ay, 
Тм tides of color graphics, high resolution graphics, 384 x 194 in 


сізіі colors - higher density than the ‘pple II! Low density calor 
grajpnicg of 128 x 192 аге also available in eicht colors. 


Hina £uosolutian ~ black and white graphics - of 384 x 192 mixed with 
text and TRS-807M standard graphics, 


Reverse yid: composite video HF output., 


PERFORMANCE 


June LAWEO utilizes the fast Z-80A microprocessor which cxecutes at a 
эрсе Of $ MHZ - over twice the speed of the TRS-8D0TM Model 1. 


EXTERNAL DATA SEPERATOR 


ASEEMBLED 
ы үу AND FULLY TESTED 


$14 55 


SYSTEM 
EXPANSION 


AT 
es [Pc soars a 
$69 USER MANUAL 
SERIAL 85232€. 20 mA 1:0 
FLOPPY CONTEOLLER 
33K BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE FORI 
ЕЕЛІ-ГІМЕ CLOCK 
SCREEN PRINTER BUS 
ONBOARD POwi& SUPPLY 
SOFTWARE COMPATIBLE 
SOLDES MASH SILK SCREEN 


ORDERING INFORMATION 


uL. © 
VISA 
Cla 


add $3 lar 


кезі 
СА rairit at i" 
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. 6809 
SOFTWARE 


POWER TOOLS 


BY MICROWARE® 


08-9 MULTIPROGRAMMING 
OPERATING SYSTEM 


true multitasking, real time operating system for 
timesharing, software development, datahase, 
process control, and other general applications. 

This versatile OS runs on almost any 6809-based computer. 
№ UNIX" -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in- 
dependent and expandable. 
Ш Powerful "shell" command interpreter features: ГО 
redirection, multiple job stream processing, and more. In- 
cludes a complete set of utility commands. 
Ш 05-9 Level Two uses hardware memory management 
and can address over one megabyte of mernory. Also 
includes pipes and filters for inter-process data transfers. 


Ш 05-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 


108-9 Level Two $495* [ ] Level One $195 


BASIC09 " PROGRAMMING 
LANGUAGE SYSTEM 


xtended BASIC language compiler/interpreter with 

integrated text editor and debug package. Runs 

standard BASIC programs or minimally-madified 
PASCAL programs. 


№ Permits multiple named program modules having loca! 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 


Ш Additional control statements for structured 
programming: IF ... THEN ... ELSE, FOR ... NEXT, 
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 

Ш Allows user-defined data types and complex data 
structures. Five built-in data types: hyte, integer, 

9 digit floating-point, string and boolean. 

lll Runs under 05-9” Level One or Level Two. [| 15195* 


OTHER 08-9 FAMILY SOFTWARE 


Ш Stylograph " Screen-Oriented Word Processor 


B Interactive Assembler № Macro Text Editor 


Ш Interactive Debugger 


BASIC89 and OS-9 are trademarks of Microware" and Motorola. UNIX is 
a trademark of Bell Laboratories." Most software is available on ROM or 
diskette in versions for many popular 6409 computers. Contacl 
Microware* for specific availability. 


. MICROWARE. 

Microware Systems Corp., Dept. B? 

5835 Grand Avenue, Des Moines, lowa 50304 
(515) 279-8844 % TWX 910-520-2535 


[| 


ІІ 
| 
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Table 1: Table of values for the power spectrum chart of 
figure 1. The second column of numbers is the base-10 
logarithm of the value of the power. For example, for point 
20, 10*** equals 3.63, which is the value plotted in figure 1 at 
the point frequency —20. The marks for 7, 20, and 40 days in 
figure 1 correspond to frequency values (with units of (256 
days)"") of 36.6, 12.8, and 6.4, respectively. The logarithm of 
the variation of the error mark at frequency = 16 is +0.18 
and —0.30 from the recorded value of 0.79. 


lines 591 thru 800, using the relation: 
P, = (2At/N)|F,|? 


The program allows averaging of the power over any 
specified number of frequency bins. If M frequency 
estimates are averaged, the number of degrees of freedom 
in the single power spectrum is D=2M and the frac- 
tional statistical uncertainty is +./(2/2M) = +./(1/M). 
As mentioned above, I scored 1024 consecutive days 
on a scale of 1 to 10 and analyzed the data in 256-day 
groups. The average scores for the four groups were 5.1, 
4.6, 4.5, and 4.6, indicating a mean near 5 with a hint of a 
long-term decline. The day-to-day variation (standard 
deviation) was close to 1 for each of the four periods. 
Averaging the power spectra for the four periods, I ob- 
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NEW! 


CHECKBOON . CHECKWRITER 
PROGRAM FOR. 

TAS @OCC™ TAS BO LEVEL if" 
ATARI IGO APPLE IP* 
HEATH H-B8'* 
CASSETTE TAPE 89.85 
ot LISTING £5.85 


о 


NOW. 


.Continuous Checks 


That Can be Used With or Without Your Computer!! 
The Best in A Home Checking System 


Thats nghi Conunveus Checks fan-folded in 
82 lo B-page desk Bel design Andihey сап ba 
computer printed, harsdverttem oc Cepeaverittun 
— whichever ше Ша quantity oF зашо 


SPECIAL DESIGN 


Our chacks аға тыл в gh volumes business 
form adapton They're specially designed 
Computer- Manual Checks for ihe home or 
iow volume шын And Programming 18 Easy 
All stub and check inlor mation 15 an the game 
hne Мо тн fo change tractor width when 
loading ehar Qur checks ate tha came 2%” 
width 59 Mandard ісәсіое feed printer paper 
Tear down вич m the same a» Ihe classe 
personal ытай check asued by all banks 


COMPLETE HOME SYSTEM 

With this Бүт you cán print tie bulk of your 
тому checks on your compulgr. Your 
Checks and stubs cao then be stored in our 
aitractive Data Aing Binder Checkbook Late, 
i} you have à few checks to wre, there's no 
nerd io lowd them into a printer - just write а 
chech at your desk аф shown above. 

And you сап тан your checks m out dual win: 
dowed envelopas to eliminate addressing 


chases ТКА hi ^ Lacey dew Мы Gl Tod dee ка ру в > 
Арғы Certan на esi ipt "ы Нышаа bm 


UNIQUE 


You wan find checks like ihoss anywhere 
And. our special! білі quantity pining pro- 
cess will give you aacellent quality ard appear - 
ance Standard color-coordsnated imprinting 
and encoding ть as shown above jlogo can be 
omitted) pn blue, grey. tàn, or green checks. 


PRICED HIGHT 


Two Hundred checks are pusi $29 ЭБ feneo- 
lopas 813,95) Ете Hundred checks are 


$49.96 (envelopes 627.95} Оша Rony Check- 


books are only 85.98. 
Special "ORDEH HOW” Offer 

il you order directry from this ag, vee ll Sand you 
а monihly Checkbook. Checkvrriing program 
FREE on cassette tape for any one of Ihe 
computers мі above Youll save 59 96 
Jum enclose a voided check ilor encoding 
hiomaton} wilh your payment (VISA - 
MasterCard orders тин show signature. 
experetion date, and account number} Or 
send today tor samples. Sorry, we cant make 
thus Free Offer unless you order тесту fram our 


IM] а ала аздыль LOVACI ТОМИ Я ee 7-сі eT Мы 


D RD 
SYNERGETIC о ие 


PHONE |833; 646 6557 33850 


Circle 225 on Inquiry card. 


Complete 


AIM 65 


Expansion 


For complete AIM 65 
expansion, Fore- 


thought Products 
brings you the AiM- 
Mate Series, quality 
expansion products with 
price, performance and versa- 


tility that puts them in a class of 


their own. 


AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and mare, lets you con- 
figure the kind of system you need. 


The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 


System- AIM 65 
professional. 


expansion 


products for the 


FORE THOUGHT 
PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 


Design Features 


Expanded storage capacity 
"Тили ыфей duubly density 


Proven head carriage assembly 
PCeranic head with tunnel erase 
„Оца head Пех mounting arrangement 
tuper head kwd dynamics 


Precise lead screw actuator 

*Fast access lime 20 my rack to-track 
alow trictun and miteinum wear 

“| ша. power бырат 

Additional lIeatures 

e[ndustiy standard Sia” имена format 


The DataTrak ™ 5 double-sided 
double-densily drive uses state-of-the- 
art technology to give you superior 
data integrity Ihrough improved disk 
híe, data reliability, and drive service- 
ability using 51/4" media 

Quine’s independent heed load 
yields wear characteristics far superior 
Ix cumpelitive drives. This superior 
wear performance produces savings 
on both diskene usage and drive 
maintenance 

Improved дага reliability, resulting 
from superior amplitude and bit shift 
characteristics, oplimizes operator etfi- 
ciency and reduces processing lime 
for end-users 

And DataTrak's unique modular 
design means simplified field servicing 
for you and учит customers. 


computer 


asa D products, inc. 
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*|SO0 sendord wiite protect 

*Duor lock out for media protection 

* equites ОС voltage only 

"Dany Chan up to 4 drives 

@Heads load un command independent 
of loading media 


Product Specifications 


Performance Specifications 
Capacity 
Unformatted 437 5K oc SOUK bytes 


Читы Farinatied. 256 7K ог $27 7K tates 


Recording Deity: 5456 ВР! 

Trak Density 48 ТР 

Cylinders” 35 or 4U 

Tracks 70 or 8U 

Recording Method: КМ ог МЕМ 

Rotational Speed ЗЮ RPM 

Transfer Rate 250K bits/sacond 

Latency (avg ). 100 тпа 

Access Time: Trach-to track 20 ms 
Settling 15 nis 

Head Load Time. 50 ms 


1198 E. Willow 
Signal Hill, CA 90806 


The DataTrak 5 Floppy Disk Drive The DataTrak 8 Floppy Disk Drive 
from Супе. Distributed by asap 


The Datafrak'"" 8 double-sided, 
double-density drive uses state-of-Ihe-art 
technology to give you superior data in- 
teurity through improved disk lite, dala 
reliability, and drive serviceabilily. 

Qume's innovalive approach to con- 
trolling head load dynainics ylelds wear 
characteristics lar superior to competi- 
five drives. In independent evaluation. 
Data[rak 8 is seting industry stand- 
ards for tap test performance. This 
superior wear p produces 
savings on beth diskelle usage and 
drive maintenance. 

Improved data reliability, resulting 
from superior amplitude and bil shift 
characteristics, uptimizes operator lfi- 
clency and reduces processing lime 
for end-users. 

And DataTrak's unique modular 
design means simplified field servicing 
for you and your customers. 


Design Features 

Гира slorage capacity 

#Two sided, double density 

Fully IBM compatible 

ВМ 3740 and System 32 drives 
"IBM 3600) опа 4964 drives 

«ЊМ Syiem 44 dives 

Proven head carringe assembly 
serena hwag wih funnel erase 
*Dualhead hex mounting arrangement 
*Supenot head load dynamics 

Fasi, precise steel belt drive 

Fat access How 3 mii пасік 1o-track 


@Low ісі and ини wear 


*Luw power dissipation 
Additional (eatures 

6150 standard write protect 
*Proapanmeably door lock 

* Negarive DC voltage not required 
*Deby Chan up to 4 drives 


е Syde-by-side mounting їп standard. 19” 


RETMA tack 


Product Specifications 
Performance Specificatiuns 
Capacity Unlarimnatted 1 о Mbytes, disk 
ІВМ Госпа! 1 2 Mbyles; disk 
Recording Density. 6816 BFI 
Track Density, 48 THI 
Cylinders 77 Tracks 154 
Recor Method: MEM 
Rotational Speed ЗЫ) КРМ 
Transfer Rate: БІЛІК bils/ second 
Lotenxy iasg | УЗ ms 
Access Time — [rack to track 3 tma 
Setting 15 m 
Average 91 ms 
Head Load Time Ins 
Пн. Diskette 2D of equivalent 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PAICE AND DELIVERY 


(800) 421-7701 or (213) 595-6431 (n Calitomia) 
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HELPING IHE SMALL 
COMPUTER ENTREPRENEUR 


How To books and seminars from 
Essex Publishing Company 


BLO. HOW TOSTART YOUR OWN 
SYSTEMS HOUSE. foie Nelan., 
Practical step-by-step guide for the 
EDP professiotial ar small business- 
mar. Covers all aspects of starting 
und operating à small systems busi- 
ness, $35.00 


= 53 


#130. HOW TO START & OPER- 
ATE A MAIL-ORDER BUSINESS. 
Julian Simon. Indispensible for those 
selling softwarc. equipment or sup- 
plies hy mail. 3rd revised edition. 
544 pages. $24.95 


8211. HOW TO START AND PRO- 
MOTE YOUR OWN NEWSLET- 
VER. Howard 1.) Shenson, Newslet- 
Icring is а high profit business. This 
detailed, step-by-step seminar shows 
you how vou can do iL Includes sas- 
зеңге», written materials and binder. 

$59.00 


#35. SOFTWARE WRITER'S 
MARKET. Bernard Avrites. 1800 
places to sell your software. If you аге 
in the software business this directory 
is your key то profits. $45.00 


Hins to Fiance our 
Small Hassler А 
wih Government TIS 


SBA Loans 


ШІ! 


8290. HOW TO FINANCE YOUR 
SMALL BUSINESS WITH GOV- 
ERNMENI MONEY. R.$. Hayes 
and dJ, €. Howell, Amazingly. one of 
the best sources af start-up and ex- 
pansion capital ь Uncle Sam. This 
book shows you in detail how ta go 
about it. $14.95 


#291. HOW TO SUCCEED IN 
YOUR OWN BUSINESS. H^ Ж. Park 
and S.C. Park Gives the first-time, 
untested entrepreneur a look al whal 
to expect. Brings a wealth of specific 
operating data jor over 80 kinds of 
businesses. 519.95 


- (DO = СЮ in > ГО 


со 


F ESSEX PUBLISHING CO, — БТ” 68! 


SSEX PUBLISHING CO. МЕР ee 


| 285 Bloomfield Avenue ө Caldwell. N.J. 07006 


[| Order Bucks № number. [ | р] ГІ ] | 


| Send check. maney order (US $}. VISA or Master Charge 8. Publisher pays 4th class shipping I 
For UPS «inpping(U $ А. only add $ ІК per hook. Ног Av M asd shipping add 52.50 per book 

[| wi the П.М. A.. 56.00 in Mexico und Central America. $12.00 per book elsewhere. N.J residents { 
add 57% sales tax. 


] О Check enclosed O Credit Curd O 4th Class D UPS D Aw | 

! o naam — { 

[| Addins OE E к. | 
Сиз State ғар жаз | 
Curd и — ——— =>. В ШВ ———— 

1 Бан ілме? shipment on credit card orders call (201) 783-6940 between 9 and 5 bastern time. | 
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Table 2: Table of values for modified power spectrum of 
figure 2. Here, both columns of numbers are the base-10 
logarithms of their respective values as plotted in figure 2. 
For example, for point 2, 1075" and 10" give values of 
0.025 and 6.026, which can be read off the horizontal and 
vertical axes of figure 2. The marks for 7, 20, and 40 days т | 
figure 2 correspond to frequency vnlues (with units of 
(days)"'} of 0.141, 0.050, and 0.025, respectively. The 
logarithm of the variation of the error mark as shown in 
figure 2 is +0.10 and —0.12. 


tained the power spectrum, the low-frequency part of 
which is shown in figure 1. Note that the power 
spectrum's vertical axis is logarithmic; this makes the size 
of the statistical uncertainty in each point the same. A 
typical error flag at frequency = 15 is shown. A few rele- 
vant cyclic periods are shown, including the week (seven 
days) and the canonical biorhythm periods (twenty to 
forty days). 

The safest thing to say is that there is no evidence 
whatsoever for enhancements above the background 
noise level in the biorhythm range. Even if all the varia- 
tion in the six power spectral points in the twenty- to 
forty-day range is attributed to biorhythms, the contribu- 
tion is only about fifteen percent of my total variance 
from day to day. But there is no evidence for any 
periodicities in this region, and the noise in the 
biorhythm range looks similar to that at both lower and 
higher frequencies. 

The perceptive reader may notice that the power spec- 
trum shown in figure 1 is not flat, as would be the case for 
perfectly "white" or uncorrelated noise. This implies that 
there is some temporal structure in my day-to-day feeling 
of well-being. To investigate this more closely, I averaged 
the data in figure 1 over four adjacent frequency bins, to 
give power spectra with thirty-two degrees of freedom. 
The results are shown in figure 2, given as a log-log plot. 
The solid line shows that the power spectrum is well fit 
by a power law spectrum, P(f) œ f°. This is an unusual 
power spectrum. White noise has a flat spectrum, and 
random-walk noise has a f° spectrum. Electrical “flicker 
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New Low-cost Modem 
| МА- 50 | 
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300 Baud 

«Bell 103 and 113 Compatible 
”К5232С Interface 

e Half/ Full Duplex 

«Full One Year Warranty 
Complete with manual and 
AC safety transformer. 


$ l 19 00 UMetaresearch, Inc. 
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Add $2.00 shipping Portland, Oregon 97202 


VISA М.С. accepted (503) 232-1712 
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1101 South Winchester Blvd. Calit. Residents add 6% salas tan. 


San Jose, California 95128 THEN CALL TOLL FREE 
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FREE 


COMPUTER 
FORMS KIT 


with continuous business forms 
for small computer systems 


Each kit contains samples, programming 

guides, flyers, prices and order forms for 

checks, invoices, statements, envelopes, 

stock paper and labels to fit almost every 
computer system. 


е Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 
• Low Prices (500 checks only $32.50) 
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* FAST SERVICE — it is our policy to ship 
within 6 working days following our 
recelpt of your order. 

е MONEY BACK GUARANTEE — If for any 
reason you are not completely satisfled, 
your money will be promptly refunded. 


Fast Service by mall or. . .РНОМЕ TOLL FREE 
7 + 800-225-9550 


Mass. residents 1 + 600-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


зе Ship FREE Kit Toi = CODE 460 | 


Please Ship FREE Kit To: CODE 


| Street 


Company 


City, State and Zip 
Phone 


| Computer make & model 
p: 


rs 


78 Hollis Street, Groton, Mass. 01450 


А белшоп of New England Buanesa Servia, nc. 
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noise" has an /! spectrum. My biorhythms, instead of 
producing quasi-periodic "music of the spheres," seem to 
be more in the nature of a slightly colored and unique 
random hiss! i 


Biorhythms and Fourier Transforms 

Proponents assert that the relative strength and 
weakness of mankind in areas roughly described as 
"physical," "emotional" and "intellectual" vary in 
cycles of twenty-three, twenty-eight, and thirty-three 
days, respectively, with each of the curves approx- 
imating sine waves of equal amplitude. Of course, the 
effects of each influence are added together, so that an 
overall index of a particular day's merit (as the author 
recorded by assigning each day a number between 1 
and 10) would not readily show the presence (or 
absence) of these sinusoidal waves. 

This is where Fourier transforms (either fast or 
discrete) come in. In theory, any complex periodic 
waveform can be shown to be the sum of a number of 
sine waves of differing frequencies and amplitudes. 
The Fourier method transforms an amplitude-versus- 
time waveform into its equivalent amplitude-versus- 
frequency waveform—ie: the transformed waveform 
tells the relative strengths of the different frequency 
sine waves that, when added together, will give the 
original amplitude-versus-time waveform. 

| Опсе this is understood, it becomes apparent that, if 
a specified waveform contains definite twenty-three-, 
twenty-eight-, and thirty-three-day cycles, these cycles 
should cause visible peaks in the appropriate places on 
the frequency (horizontal) axis of the transformed 
waveform. The lack of such peaks would indicate that 
these frequencies contribute no more to the overall 
waveform than other frequencies do. A transformed 
wave that is roughly a flat horizontal line indicates 
that sine waves of all frequencies contribute equally to 
the original waveform. Such a waveform has no domi- 
nant frequencies. A signal consisting of random com- 
ponents with no discernible dominant frequencies is 
known as white noise. 

Another verification of the transformed wave is 
concerned with the amplitude of existing peaks. In this 
situation, those peaks that correspond to the 
biorhythm cycles should be of equal amplitude, 
because the three biorhythm cycles are defined as be- 

| ing of equal amplitude. 


Response by Carl Helmers 

This article suggests an approach to verification of any 
biological cycles hypothesis. It is not a controlled scien- 
tific experiment, and any conclusions are thus applicable 
only to this particular individual's characteristics. 

By applying techníques of signal analysis to a broader 
population of individuals, it might be possible to design a 
scientifically valid experiment. 


References 
Bendat, JS, and А С Piersol, Random Data: Analysis and Measure- 
mant Procedures, Wiley-Interscience, New York NY, 1971. 
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| © B-tree file structure with no overflow areas 
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in both directions, and access by record number 
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Self-reorganizing files 
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LAJ DECwriter IV 
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able 
INSTRUMENTS пал portable КЕН 120 CPS | 
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T» ИШ 1420 CAT Terminal . 
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QUME Letter Quallly RD, 55 СРУ ..... 
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4116 Pointers 


Dear Steve, 

Being an ardent do-it-your- 
selfer, l'm currently in the 
process of designing a home- 
brew computer system. Since 
the 16 K-bit type-4116 dy- 
namic memories are cheap, 
compact, and use little 
power, I have decided to use 
them as my main memory 
components, Designing the 
interface is no problem, but 
I'm all too aware of the 4116's 
cantankerous nature with re- 
spect to circuit-board layout, 
power-supply fluctuations, 
and so forth. What should | 
know about these devices? 
Ken McDonald 
Yellowknife, NWT, Canada 


The most important thing 
to remember when designing 
any computer that uses 4116s 
is that the power-supply volt- 


Ask BYTE 


Conducted by Steve Ciarcia 


ages have to be turned on and 
off in sequence. To keep from 
blowing the 4116 on power- 
up, the —5 V supply must be 
turned on before the +5 V 
and +12V supplies. On 
power-down, the —5 V has 
to remain on while the +5 
and +12 are removed. 

In lower-current power 
supplies (such as you will 
probably use), the sequenc- 
ing can be accomplished 
through the time constants of 
the power supply itself; this 
technique is used in the 
TRS-80. By giving the —5 У 
section a very fast time con- 
stant compared to the other 
two supplies, it appears to 
come on first. On power- 
down, the sequence is re- 
versed. Because the — 5 V has 
such a low-current draw on 
it, it will stay up long after 
the other voltages have 
dropped. 


Other than that, use prime 
components and stay away 
from surplus devices. For 
more information on refresh 
timing signals of dynamic 
memories, refer to my article 
in the March 1981 BYTE 
"Build the Disk-80: Memory 
Expansion and Floppy-Disk 
Control," on page 36....Steve 


Any Port In a Storm 


Dear Steve, 

I'm not sure if Í understood 
the little that 1 read of your 
article “I/O Expansion for the 
TRS-80, Part 2: Serial Ports." 
(See the June 1980 BYTE, 
page 42.) Can I use the 
modem on my Radio Shack 
RS-232C port and my serial 
(Diablo) printer on your RS- 
232C port or vice versa? If so, 
are there any tricks to it? 
Stan 
via The Source 


You say that you already 
have an RS-232C interface, 
so I'll presume it is Radio 
Shack's TRS232, which is in- 
stalled inside the ТК5-80 Ex- 
pansion Interface. Normally, 
only one interface can be ac- 
commodated, and it is hard- 
wire-addressed as port hexa- 
decimal E8. Because the 
COMM-80 has selectable ad- 
dressing, it can be added to 
your system and set for one 
of fifteen other addresses. 
With a software driver that 
directs any output to this sec- 
ond serial port, you can plug 
your Diablo into it and use 
both ports without conflict. 

What you really need is à 
CHATTERBOX, which is a 
COMM-80 with an acoustic 
modem installed in the same 
enclosure. It is designed so 
that, when the modem is in 
use, the characters being 
transmitted and received are 
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IHE BEST 
| | DUST COVERS 
Protect your computer and accessories. AT ANY PRICE 
* Anti-static vinyl helps prevent static from 
damaging sensitive components and caus- 
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® 100% satisfaction guarantee 
means we stand behind our 
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in Dust Covers. Differences 
which can be vitally 
important to the proper 
functioning of your system. 


At Cover Craft we've manufactured the 
highest quality Dust Covers for the electronics 
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to make covers for their products. Our covers 
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sent out through the RS-232C 
connector. You can plug 
your Diablo directly into the 
CHATTERBOX and have a 
modem with a printer out- 
put. Absolutely no changes 
in any software are needed. 
Steve 


ТН5-80 Tape Formats 


Dear Steve, 

The TRS-80 has more soft- 
ware created for it than any 
other system. This software is 
usually transferred on a cas- 
sette that is readable only on 


E.R. Hardin's 


Table 1 


Tape Formats 
BASIC Tape Format 


Leader 
03 03 03 
XX 


LOB (low-order byte) 
HOB (high-order byte) 
LOB 


HOS 


256 zeros followed by an AS 
sync byte 
BASIC header 
Single-character file name 
Next line's address 
Pointer 
Line number 


Line contents 
End-ot-line marker 


End-of-file markers 


Tape Format 
256 zeros followed by an A5 


sync byte 
System-formai header byte 
6-character file name 
Data header 
Data length, 00 = 256 bytes 


Loadin 
re сот 
Actual line contents 


Checksum of line bytes and 
load address 


End-of-file marker 


Entry 
Address 


Editor/Assembier 
Source Tape Format 


Leader 
03 


256 zeros followed by an A5 
sync byte 
Source header 


XX XX хх XX XX XX File name 


d2 d3 d4 d5 


.. АХ 


5-digit line number in ASCII 
(bit 7 is set) 

Data header 

Line (128 bytes maximum) 

End-of-line marker 


End-of-file marker 


BASIC Statement Storage 
Format in Memory 


Address of 
next line 
Line number in 
binary form 
Line contents 
End-of-line marker 


End-of-file marker 


MILITARY 
MADNESS 


for Appie, Atari and TRS-80 


TOMCAT vs. MIG 


Blue skies and 40,000 feet over the 
Rhine Valley, when a MIG-25 
suddenly blips onto your radar 
screen. 

Your F-14 Tomcat has a brace of 
rockets and avionics to help survive 
the antics of Ivan. 

Are you brave enough to climb into 
the cockpit and take your chances 
against a Russian pilot? 

cassetie $19.95 


GUNSHIP 
Dateline; Vietnam. Tet offensive of 
1968. Battle ground troops with 
mini-guns and rockets. Crash and 
burn tf you're clumsy. 

cassette $19.95 


GREEN BERET 


Run a mission behind the lines, in 
North Vietnam. Blow up bridges, 
kidnap politicos, raid prison camps. 
You are the team commander. 
cassette $19.95 


511 lowa Ave. 
lowa City, 1А 52240 


Se АННИ ЫНЫ ДІНІҢ 


Call 1-800-227-1617, operator 364 
(in California B00-772-3545,0perator 364) 


MASTERCHARGE 
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a TRS-80. For people with 
other computers, this vast 
amount of software is un- 
usable. Please tel me the 
data-storage format used by 
Tandy for its TRS-80. 

Paul Shields 

Victor Harbor, 5 A, Australia 


Table 1 on page 329 shows 
the various TRS-80 Model ! 
cassette-recording for- 
mats....Steve 


Problem With 
Light Controls 


Dear Steve, 

It seems that a lot of BYTE 
readers are interested in home 
contro] via the ВЗК System 
X-10. I've fooled around with 
computerized home-control 
devices for some time, and 1 
think BYTE readers should be 
aware of one rather distress- 
ing trait of the light-control 
modules, 

When an incandescent 
bulb burns out, the filament 
in the bulb falls across its sup- 
ports creating a momentary 


short circuit across the A C 
line. I have had three BSR 
units damaged when a bulb 
has gone out. Once it in- 
volved a single table lamp 
with a 70-watt bulb. Another 
time the failure occurred in a 
wall-switch module control- 
ling my outdoor-perimeter 
circuit of 400 watts. 

This seemingly practical 
and low-cost method of 
home control becomes some- 
thing of a folly when you find 
that you must replace a $16 
control module because a 
$0.69 bulb has burnt out. | 
have not been able to return 
modules for replacements, 
because the salespeople ac- 
cuse me of overloading the 
module. 

In the future, I hope that 
the design of these modules 
will include protection 
against the surge that occurs 
when a light bulb fails. Until 
then, 1 don't think they are all 
that practical and probably 
should not be committed to 
serious uses (for which they 
are advertised), such as a 


burglar deterrent. course, determines the 
Chris Gundlach ultimate interface selection. 
Huntington WV When the alternative is a 


I, too, have noticed that 
situation, and I've mentioned 
it to BSR, They are aware of 
the problem, but there isn't 
much that can be done to 
totally eliminate "zapping" 
the module except installing a 
50 A triac (the cost would be 
prohibitive). There aren't too 
many ways to achieve fold- 
back current-limiting in a 
triac. 

Don't feel too bad. Гое lost 
seven modules and a control- 
ler because of various prob- 
lems, such as transients and 
blown bulbs. While the BSR 
unit is still cost-effective in 
consumer applications, ! 
would be wary of it in critical 
control situations. 

A few companies have 
asked me about using the 
BSR for industrial remote- 
control and solar-hearing sys- 
tems, and I told them essen- 
tially what you have said to 
me. Ihe application, of 


thousand-dollar computer 
front end, the BSR may still 
be the best choice—even if a 
receiver has to be replaced 
once in а twhile....Steve 


The following is a letter 
sent to me concerning Mr 
Gundlach's problem, from 
BSR....Steve 


BSR Responds to 
Criticism 
Dear Mr Gundlach, 

You are correct in your 
identification of the problem, 
All commercial available 
dimmers that contain triacs, 
as our lamp- and wall-switch 
modules do, are subject to 
zapping if a blown light-bulb 
filament falls in a “short cir- 
cuit" position instead of open 
circuit. 

Since the introduction of 
the System X-10 in the fall of 
1978, all products have been 
updated and improved as ne- 
cessary. We now use triacs 
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that we feel are most resistant 
to zapping. Our overall re- 
turn rate is quite low, and has 
steadily decreased with re- 
spect to blown triacs. This is 
substantiated in part by the 
fact that the major retail 
chains continue to buy our 
products in large quantities 
and would not do so if there 
were persistent problems. 
We are shipping you 
replacements for your failed 
units at no charge. I would 
greatly appreciate any feed- 


Shack TRS-80 Model I 
16 K-byte Level II computer 
that I'm having trouble add- 
ing peripherals to. 1 have a 
Quick Printer II, an Exatron 
Stringy Floppy, and a type- 
writer interface, each of 
which can be plugged into the 
expansion connector of the 
TRS-80 keyboard unit. 

I also have a 1-into-2 cable 
that should allow me to use 
two peripherals at once. 
However, if more than one 
peripheral is plugged into the 


The TRS-80 Model I some- 
times does strange things 
when cables are connected to 
the keyboard. The longer the 
cables, the more likely the 
problem you described. With 
one peripheral installed, it 
may work properly, but 
when the load of another is 
added, the bus signals be- 
come sensitive fo noise. 
Keeping the cables as short as 
possible helps. 

The solution is to either 
add a circuit that buffers all 


the signals from the keyboard 
or, at the very least, actively 
terminate the extension cable. 
If you do not mind a little 
soldering, you can try ter- 
minating your present cable. 
At the end of the cable, from 
each signal, attach a 1 k-ohm 
resistor to +5 V and a 470- 
ohm resistor to ground, 
You'll have to add a separate 
5 V supply, since +5 V is not 
available on the keyboard 
connector....Stevell 


cable, the computer random- 
ly executes the initial power- 


back on performance that 
you care to give...good or 


bad! up routine—destroying 
Sorry you had some dif- | whatever [ was working on. 
ficulties. ]t doesn't seem to matter 
Peter A Lesser which peripherals | try to 
alic e m н ааг ураа кө егі: In “ASK BYTE,” Steve Ciarcia answers questions on any area of 
X-10 Division bl "dE S adila. Шы microcomputing. The most representative questions received 
BSR Inc problem 15 in tne cable, each month will be answered and published. Do you have a nag- 
cause it works well with each ging problem? Send your inquiry to: 


Ask BYTE 
clo Steve Ciarcia 


of the peripherals singly and 
in either connection. 

What could this be? I'd like 
to use the system for text pro- 
cessing, but that's impossible 


POB 582 
Glastonbury CT 06033 
If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (ТСЕЗІ?) directly. Due to the 


The Two 
Can't Connect 


Dear Steve, d right now. high volume of inquiries, personal replies cannot be given. Be 
[ have an early (secon Ron Tye sure to include "Ask BYTE" in the address 
year of production) Radio | Long Beach CA | 


_ SONG OF ROLAND SOFTWARE 


е ды 

м 
miii i | Clash swords with the 
| monster Grendel. If you 

| | win the battle, smack your | 

lips and feast in the great | 
hall. $19.95 


| THE HIGH PRIEST 


| Learn secrets known only | 
to the gods. Foretell good | 
fortune, beware of bad. 

| But don't ask the | 

| questions, if you don't 
want to know the | 
answers. $19.95 


HUMBABA 
WILL GET YOU 


511 IOWA AVE. 
IOWA CITY, JA. 52240 
Outside, in the dark of the 


СЕЗ ieee Дд | night, he lurks, waiting to 


rip your arm out of its | 
socket. Your only defense | 
| is your wits and reaction 
| | time. Beware. $19.95 


1-800-227-1617 operator 364 
(in California) 800-772-3545 operator 364 
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April 1981 


April-June 

Microprocessor Software, 
Hardware, and Interfacing, 
various cities throughout the 
United States. This hands-on 
course provides a foundation 
in the skills required for the 
design, programming, and 
real-world interfacing of 
microprocessor applications. 
For further details and a 
schedule of meeting places 
and times, contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 
Monica CA 90405, (213) 
450-2060. 


April-October 

Computer Sales-Marketing 
Workshops, various cities 
throughout the United States. 
These workshops are de- 
signed for retail salespeople 
and computer-marketing 
managers and their staffs. For 
a schedule of times and loca- 


Event Queue 


tions, contact Datasearch 
Inc, 4954 William Arnold Rd, 
Department C, Memphis TN 
38117, (901) 761-9090. 


April 1-2 

Communications in the 
Twenty-First Century, Philip 
Morris Operations Center, 
Richmond VA. This con- 
ference will focus on tech- 
nological advances and their 
economic, political, social, 
and psychological implica- 
tions. Elie Abel, Professor of 
Communications at Stanford 
University, and Lord Briggs, 
provost of Worcester Col- 
lege, Oxford, England, are 
the keynote speakers. For in- 
formation, contact the man- 
ager of Media Relations, 
Philip Morris Inc, 100 Park 
Ave, New York NY 10017. 


April 1-3 

Assuring Quality in Elec- 
tronic Data-Processing Ap- 
plications, McCormick Inn 
Hotel, Chicago IL. The objec- 


What is a 


CLOCALPEEP? 


Another name for 
the CCB-II, which is: 


e a clock 
hour, minute, second 
e a calendar 
day, day of week, 
month, year 
e an audio alarm 


All on one board for your 


Mn 


Met emma 


TRS-80 Model Il 


It includes a pacemaker battery which will 
give over B years of continuous timekeeping. 


From the folks who brought you the best 


СРАМ“ for the Model Il. 


$175 plus shipping 
Prepaid, COD, Mastercharge or Visa orders 
accepted. California residenis add 6% 


sales tax. 


TRS-BO is à trademark of Tandy Corp. 


ERES CP/M is a registered Irademark of Digital Research Inc. 


TROUT 


PICKLES & TROUT 


РО. BOX 1206, GOLETA, CA 93116, (805) 967-9563 


Warning: Installation requires opening Ihe Model 1), which may void its 


warranty. We sug 
before installing the ССВ: 
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st thal = wait unti Ihe warranty penod has expired 
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tive of this conference is to 
explain the methods, tools, 
and techniques that are valu- 
able in improving the quality 
of computerized applications. 
Tutorials cover the areas of 
quality assurance; managing 
structured design: and de- 
signing, implementing, and 
enforcing application stan- 
dards. Contact DPMA Quali- 
ty Assurance Conference, 


12611 Davan Dr, Silver 
Spring MD 20904, (301) 
622-0066. 
April 3-5 


The Sixth West Coast Com- 
puter Faire, Civic Auditori- 
um, San Francisco CA. The 
Faire, a major personal-com- 
puting event, has continually 
attracted larger and larger 
numbers of exhibitors and at- 
tendees. A full program of 
talks plus a large display of 
hardware and software are 
featured. For more informa- 
tion, contact Computer Faire, 
333 Swett Rd, Woodside CA 
94062, (415) 851-7075. 


April 4 

The Third Annual RAMS 
Spring Computer Show, 
Perinton Square Mall, Fair- 
port NY. This event is spon- 
sored by the Rochester Area 
Microcomputer Society. For 
more information, contact 
RAMS, POB D, Rochester 
NY 14609. 


April 7-8 

Top Secrets ‘81, Pointe 
Resort, Phoenix AZ. Honey- 
well’s annual computer secur- 
ity and privacy conference. 
Many data-security author- 
ities will discuss the business 
and legal impact of the latest 
incidents in computer crime 
and abuse. The conference 
fee is $500. Contact the Se- 
curity Symposium Registrar, 
Honeywell Information Sys- 
tems, M/S T-99-4, POB 
6000, Phoenix AZ 85005, 
(800) 528-5343; in Arizona 
(602) 249-7954. 


April 7-9 

Computerized Office Equip- 
ment Expo—Midwest 781, 
O'Hare Exposition Center, 
Rosemont IL. This exposition 


has exhibits and seminars on 
the use of computers and re- 
lated equipment in business 
environments, For details, 
contact [Industrial & Scientific 
Conference Management Inc, 
222 W Adams St, Chicago Il 
60606, (312) 263-4866. 


April 7-9 

Electro/81, New York 
Coliseum and Sheraton Cen- 
tre Hotel, New York NY. 
Electro/81 will feature com- 
puters and computer-related 
equipment, plus seminars on 
components, devices, and 
materials; computer com- 
munications; memories; of- 
fice automation; speech; and 
more. Contact Electronic 
Conventions Inc, 999 N 
Sepulveda Blvd, Suite 410, E! 
Segundo CA 90245, (800) 
421-6816; in California (213) 
772-2965. 


April 9-12 

Southwest Computer Show 
and Office Equipment Ex- 
position, Market Hall, Dallas 
Market Center, Dallas TX. 
Hardware and software for 
business, education, govern- 
ment, home and personal use 
will be featured. Mini- and 
microcomputers, office 
machines, supplies and ser- 
vices, graphics equipment, 
and word processing will also 
be exhibited. Contact Na- 
tional Computer Shows, 824 
Boylston St, Chestnut Hill 
MA. 02167, (617) 739-2000. 


April 10-11 

The Eleventh Annual VCUC 
Conference, Sheraton Red 
Lion Inn, Blacksburg VA. 
The VCUC (Virginia Com- 
puter Users Conference), a 
division of the ACM (Associ- 
ation for Computing Ma- 
chinery), and the Computer 
Science Department of the 
Virginia Polytechnic Institute 
and State University are 
holding this conference. The 
themes are “Personal Com- 
puting” and “System Perfor- 
mance.” Write to J Rosow or 
S Haldeman, VCUC 11, 562 
McBryde Hall, VPI and SU, 
Blacksburg VA 24061. 
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DIGITAL DATA RECORDER 
MODEL CC-9B 


For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 


ә 4800 or 9600 Baud 
(3" or 6" per 
second| 

e 10° Error Rate 
RS232 or TTL 
In and Out 

е RTS motor start 

e CTS Data start 

e DB 25 or special 
connector optional 

e 110/220 - 50/60 Hz 

e Wow & Flutter 4.3% 

e Speed Stability [long 
term] +.1% 


NATIONAL MULTIPLEX 
CORPORATION 


260 Lackland Drive East 
Middlesex, New Jersey 08846 
Tel. [201] 356-9200 TWX 710-997-9530 


DC1 Model 
Price $275.00 
DC2 Model 
Price $285.00 


REFURBIS НЕГ 


TERMINAL SALE! 


A limited offer from Data Access Systems, Inc., 
in addition to their full line of new рш. 


$525 Video TIN) 

$300 Portable thermai printer 
with built-in coupler. 
Portable thermal printer 
with built-in coupler. 


Texas irritum 725 
735 £650 


745 
(limited ASCII keyboard) Portable therma! printer 


$1775 
| with buiit in coupler. 


745 
(full ASCI keyboard) 


735 К5Н 


$1225 
$600 


Portable thermal printer 
with built-in coupler. 
Desktop thermal printer. 
132 column 180 dp PS printer. 
132 column 30 CPS printer 
with ELA. 
ADDS Aegent 20 (new) 3595 Video terminal. 

Regent 25 (new) $775 Video termina! 


All units are DASI factory refurbished and in good working condi- 
tion. Includes 30-day parts and labor warranty, on site. Call your 
loca! DASI office, or toil free: (800) 257-7748. іп N.J. (800)232-5510. 


Corporate Offices: Cole Ad. & Camden ae. РО. Вох 1230, 
Blackwood, 72. (609) 228-0700. Tol! Free 
(800) 257.7748. Іп New Jersey, (800) 232-6510. 


Olstrict Offices: der d 1404) 449-5435. Austim (512) 474-9643. Boston |617) 769-6420. 
Chicago (31 МЫ. Cincinat 513) 793-9714. Cieveland-(216] 473.2131. Danas 
(214) 256-5538. Donver.(303) 741-2922. Detro:t-(313) 599-1409. Hartford: Tt 674-1697. 
Houston- [TTI 682-5965. Los Angeles (213) 618-0400. Miwaukee-(414) 963-9008. 
Minneapolis 1812) 854-4488. New Jersey (201) 227-8880. New York City-[212) 554.9301. 
Orange County. (714) 979-2157. Philadelphia (215) 667-8315. Phoenix (802) 263.5034. 
Partlànd-(503) 644-0500. Rochester. |716) 377-2080. 5! Lours-[314) 576-2804. 

San Antonio (612) 655.3274, San Francisco- эы 872-1871. 

San Jose-(408) 244-3772. Searre- (206) 251.50 


Digital Equipment LS-120 |81450 
LA-36 $750 


Washringron ОС. (301) 459-3377. „= ~i 
ЕЕ 


DATA ACCESS SYSTEMS INC 


mane 


Suum affordable! | 


OS к. 
MANUAL 


O; Ellie Computing 


San Prassciece, ОА 04421 
U.S.A, 
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NEVADA 


These powerful, паву to use 
COBOL APPLICATION PACKAQES 
ars also avaliable: 


1. 


BUDGET PLAN REPORT 
GEMERATOR 

Fantastic tima saver and planning 
ald for beginning or esiabilahad 
businesses. 


. PERSONAL FINANCIAL 


REPORTING 


Eye-opening Insights of personal 
spending. 


‚ LABELS for malling lists. 
. PRECOBOL (a preprocessor). 


ALL 4 шопа BOOK! 


73 pagan with compiste COBOL 
Bourca code Wstinga and super 


ocumentation, $045 | 


WE WELCOME С.О.П/ә 


22 (== 


(415) 751-1522 


Microcomputers are coming — 
ride the wave! Learn to program 
with a new course written for the 
beginner. Learn BASIC the lan- 
guage of the small computer and 
the most easy-to-learn computer 
language in widespread use. A 
self-instruction course that takes 
you from complete ignorance to 
real proficiency witha unique style 
of graded hints. 60 iliustrated les- 
sons teach the five essentials of 
good programming: problem defi- 
nition; flowcharting; coding the 
program; debugging; clear docu- 
mentation. And you don't even 
need a computer! 

Price: $22.95 


Send check wiih order to:- 
Cambridge Learning Inc., 
1 Judith ‚я 
North Reading, МА 01864 
or call (617) 664-3657 with 
Mastercard or VISA 
Mass. residents add 5% Sales Tax 


Also available: 


Digital Computer Loglc and 
Electronics 

This course is designed as an in- 
troduction to digital electronics 
and is written at a pace that suits 
the raw beginner. No mathemati- 
cal knowledge is assumed other 
than the use of simple arithmetic 
and decimats, and no electronic 
knowledge is expected at all. The 
course moves painstakingiy 
through all the basic concepts of 
digital electronics in a simple and 
concise fashion: questions and 
answers on every page make sure 
that all the points are understood. 
Price: $14.95 


Design of Digital Systems 


Written in a similar question and 
answer style to Digital Computer 
Logic and Electronics, this course 
moves at a much faster pace and 
goes into the subject in greater 
depth. Ideally suited for scientists 
or engineers wanting to know 
more about digital electronics, its 
Six À size volumes lead step by 
step through number systems and 
Boolean algebra io memories, 
counters and arithmetic circuits 
and finally to an understanding of 
calculator and computer design. 
Price: $19.95 


$5.00 discount for orders over 
$30.00. 


All prices include surface shipping 
For Airmail add $10.00 


CAMBRIDGE LEARNING INC. 
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April 13-14 

The Executive Computer 
Conference, Washington 
DC. The theme of this 2-day 
meeting is "Inproving Orga- 
nizational Productivity 
through Systems Technolo- 
gy." Special emphasis will be 
placed on management's 
perspective of the contribu- 
tions the computer has made 
to organizational productivi- 
ty. For information, contact 
Kendall E Burroughs, The Ex- 
ecutive Computer Con- 
ference, 1730 N Lynn St, 
Suite 400, Arlington VA 
22209, (703) 521-6209. 


April 13-16 

The Fifteenth International 
Symposium on Minicomput- 
ers and Microcomputers, 
MIMI ‘81, Sheraton Hotel, 
Mexico City, Mexico. The 
scope of this symposium 
covers hardware, software, 
distributed processor ar- 
chitecture, computer net- 
works, telecommunications, 
real-time applications, educa- 
tion, and more. Contact Ing. 
Jorge Gil, Academic Secre- 


tary, MIMI Symposium, 
IIMAS-UNAM, Apartado 
Postal 20-726, Mexico 20 D Е, 
Mexico. 


April 14-16 

The Seventh Annual Federal 
DP Expo, Sheraton Washing- 
ton Hotel, Washington DC. 
This conference and exposi- 
tion is for computer-system 
users in the US government. 
More than 150 exhibitors and 
over 100 speakers will high- 
light the event. Contact The 
Interface Group, 160 Speen 
St, Framingham MA 01701, 
(800) 225-4620; in Massa- 
chusetts, call (617) 879-4502. 


April 25-26 

Trenton Computer Festival, 
Trenton State College, Tren- 
ton М]. This annual flea 
market and swap meet of 
personal-computer equip- 
ment also features speakers, 
user-group meetings, and an 
exhibit of commercial prod- 
ucts. It is sponsored by the 
Amateur Computer Group of 
New Jersey, the Philadelphia 
Area Computer Society, and 


Selectric? Interface System 


Easy interfaced to any [BM Selectric I, 


II, or Ш. 


TOP spinning your wheels. Letter qual- 
ity at an affordable price. 


ONNECTS via Parallel ог RS-232, ac- 
commodates varied handshaking. 


Oxy $575 to $599. Dealer inquiries in- 


vited. 


New design provides added features. 
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ESCON Products, Inc. 
12919 Alcosta Blvd. 
San Ramon, Ca., 94583 
(415) 820-1256 
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the Trenton State Computer 
Society. Contact TCF-81, 
Trenton State College, Tren- 
ton NJ 08625, (609) 771-2487. 


Арт! 26-30 

Saudibusiness ‘81, Riyadh, 
Saudi Arabia. This show has 
been designed for the fast- 
growing Saudi Arabian busi- 
ness community, Pavilions 
by the United States, the 
United Kingdom, West Ger- 
many, France, Italy, and ap- 
proximately fifteen other 
countries will be featured. 
For more information, con- 
tact Donald Ryan, Project 
Manager, Rm 3200, US De- 
partment of Commerce, 
Washington DC 20230, (202) 
377-4652. 


April 27-30 

National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago IL. 
The theme of this show is 
"Computers Throughout the 
Design Function." Addition- 
ally, the principal areas of 
consideration are design 
management, computer- 
aided design, materials, 
mechanical components and 
systems, and electronics. 
Contact Clapp & Poliak Inc, 
245 Park Ave, New York NY 
10167, (212) 661-8410. 


Apri! 30-May 1 

An Assessment and Forecast 
of Computer Graphics, Sad- 
dle Brock Marriott, Saddle 
Brook NJ. This annual con- 
ference will assess the present 
state of computer graphics 
and will evaluate hardware, 
software, systems services, 
and applications. The impact 
of new technologies on com- 
puter graphics and the role of 
graphics in business will be 
discussed. Contact Bob San- 
zo, Frost & Sullivan Inc, 106 
Fulton St, New York NY 
10038, (212) 233-1080. 


May 1981 


May 2 

National Computer Problem- 
Solving Contest for Junior 
and Senior High School Stu- 
dents, throughout the US. 
Small teams of junior and 
senior high schoo! students 


will compete for two hours 
on computer systems to solve 
five programming problems. 
Winners wil] be judged on 
whether their programs run 
properly using the test data 
supplied in the problem, are 
easy to read, and are logical, 
imaginative, and creative. 

To receive a copy of the 
1981 contest problerns, local 
school directors should con- 
tact the University of Wis- 
consin—Parkside by April 4. 
Directors must agree to keep 
the problems confidential un- 
til the day of the contest. 
After that, any organization 
can use the problems to con- 
duct its own contest. Local 
contest winners can enter the 
national and international 
contest. A national and 
worldwide ranking will be 
determined by a team of 
judges from the University of 
Wisconsin—Parkside. All in- 
terested schools or organiza- 
tions can share the 1981 con- 
test problems. 

For additional informa- 
tion, write Dr Donald T 
Piele, Associate Professor of 
Mathematics, University of 
Wisconsin—Parkside, Keno- 
sha WI 53141. 


May 4-7 

National Computer Con- 
ference, McCormick РІ, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's National 
Computer Conference 
(NCC). The use of robots and 
artificia] intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC, 
This will be the first time that 
personal-computing exhibits 
have joined the rest of the 
conference in the main ex- 
hibit area, Over thirty 
technical sessions will be 
held. All major companies 
will be represented. Contact 
the American Federation of 
Information Processing 
Societies Inc, POB 9658, 1815 
N Lynn St, Arlington VA 
22209, (703) 558-3617. 


May 5-8 

INTELCOM 81/Paris, Paris, 
France, INTELCOM  (Inter- 
national Telecommunications 
and Computer Conference 
and Exhibition) 81/Paris is 
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part of a program to promote 
an international dialogue on 
vital subjects in the telecom- 
munications field. This con- 
ference attempts to guide the 
evolution of the computer 
and its technology by com- 
bining the efforts of private 
companies, government, and 
equipment users. For infor- 
mation about attending, pre- 
senting a paper, or exhibiting 
at INTELCOM  81/Paris, 
contact the Conference Af- 
fairs Group, Horizon House, 
610 Washington St, Dedham 
MA 02026, (800) 225-9977; in 
Massachusetts (617) 326- 
8220. 


May 11-13 

Fourth Annual Rosen 
Research Personal-Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea- 
tures guest speakers from all 
the major personal-computer 
hardware and software com- 
panies. The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. For further 
details on this 3-day session, 
contact Rosen Research Inc, 
200 Park Ave, New York NY 
10166, (212) 586-3530. 


May 11-13 

Custom Integrated Circuits 
Conference, СІСС 1, Amer- 
icana Hotel, Rochester NY. 
The CICC aims to bring to- 
gether designers, producers, 
and users of custom inte- 
grated circuits to discuss re- 
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm-implementing in- 
tegrated circuits, fabrication 
techniques, interfaces and in- 
terconnects, computer-aided 
design, and testing and 
qualification. Contact Dr 
Rajinder Khosla, General 
Chairman, Research Labora- 
tories, B-81, Eastman Kodak 
Company, Rochester NY 
14650, (716) 722-2525. 


May 11-13 

The Thirty-First Electronic 
Components Conference, 
Colony Square Hotel, Atlan- 
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoelectronic 
devices, manufacturing tech- 
nology, materials, hybrid 


microcircuits, discrete com- 
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab- 
oratories, Whippany Rd, 
Rm 3B-312, Whippany NJ 
07981; or Electronics Indus- 
tries Association, 2001 Eye St 
NW, Washington DC 20006. 


May 14-16 

The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO, The American 
Society for Information 
Science's (ASIS's) theme for 
this year's meeting is "Using 
[nformation." Among the 
topics to be addressed are 
user studies, decision 
making, organizational 
change, government, educa- 
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659-3644. 


May 17-20 

Expo '81, Loew's Anatole 
Hotel, Dallas TX. Expo '81 is 
a combination of exhibits and 
technical sessions. The ex- 
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design, design en- 
gineering, and robotics to 
numerical control. For more 
information, contact Num- 
erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 


May 20-22 

Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer- 
sity of Michigan, Ann Arbor 
MI. This conference intends 
to combine the insights of the 
social sciences, humanities, 
computer science, and 
human-factors engineering. 
Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763-3482. 


May 20-22 

Videotex ‘81, Royal York 
Hotel, Toronto, Ontario, 
Canada. Videotext informa- 
tion systems allow users to 
call up information, make 
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VERSION 3.0 


It keeps getting 
better and better! 


Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we hove 
grodually developed о self. 
instolling, reliable business 
package. A portial list of our 
enhoncements: 


No-Hassle Installation. 
You simply select your desired 
configuration from a series of 
menus ond go. There is no re- 
compiling necessary, except for 
some state payroll tax routines. 


CRT Independence. 


We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
moke it run with your CRT - or 
your money back. 


File Access. 
Our GL account file lookups are 
much faster than the original. 
And now — with version 3.0 — 
we have doubled the number of 
accounts, customers, and ven- 
dors thot can reside on a disk. 


There are many other im- 
provements — send for details. 


We believe our product to be the 
best Osborne-based business 


package available for CP/M- | 


based microcomputers. We are 
committed to the ongoing sup- 
port of our users, through both a 
tech-support phone line and a 
generous upgrade policy. 


Vandota has been supplying ap- 
plications software for over eight 
years. Quality and support are 
our way of doing business. 


Our 30-day money-back 
guarantee speaks for itself. 


General Ledger with Cash Journal 
Accounts Recewoble 

Accounts Payable 

Poyrat! with Cost Accounting 

All Four Packoges (GL, AR, АР, PR) 
Magic Wand (Super Word Processor!) 
Pearl Level tll (best prog tool avadable) 


CBASIC 2 
TRS. MOON CPM 22(P & Т) 
H89/289 CPIM, 2 2(Magnobo) 
Formar, 5rd. B", S" NorthStor DD, TRS-80 MOD И” 


, HB9 Z859 Manuals tos tor GL, АРЛАР, ond PR are not in 


cluded «n расе - add $20 per monuol dexred LARAP 
оге in one mamul) CPIM Р ены CBASIC.2 required to 
run Gceopunhng toltwore Users must sign bcensing 
agreement Deoler inquired invited 


To order call: (206)542-8370 


or write: VANDATA 
17541 Stone Ave. М. 
Seattle, WA 98133 


CPIM’ 15 о registered trodemoark of Digital Research 
r$ а reqsstereci trademork of Radio Shack, lnc 
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reservations, pay bills, ex- 
change electronic mail, read 
an electronic newspaper, 
shop, and play video games. 
This conference will review 
videotext developments in 
Europe, Japan, and North 
and South America. Demon- 
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea- 
tured. Contact Videotex ‘81, 
316 Lonsdale Rd, Suite 3, 
Toronto, Ontario, M4V 1X4, 
Canada, (416) 598-1981. 


May 21-23 

Annual Conference of the 
Educational Computing Or- 
ganization of Ontario, 
Sheraton Centre and the On- 
tario Institute for Studies in 
Education, Toronto, On- 
tario, Canada. Exhibitions on 
the use of computers in 
schools and discussions on 
how to locate suitable educa- 
tional materials will be fea- 
tured, Contact the Con- 
ference Office, OISE, 252 
Bloor St W, Toronto, On- 
tario, M5S 1V6, Canada. 


June 1981 


June 6-9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan- 
ta GA. Producers of small 
computers, peripherals, sup- 


SciTronics 
introduces... 


What makes them worry-free? 
* Crystal controlled for high 


(.002%) accuracy 


e Lithium battery backup for contin- 
uous clock operation (6000 hrs!!!) 

* Complete software in BASIC- 
including programs to Set and 


Read clock 


* Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 


plies, and services will be ex- 
hibiting at this show. Busi- 
ness owners, corporate and 
government executives, data- 
processing managers, doc- 
tors, lawyers, and other pro- 
fessionals are expected to at- 
tend. Obtain additional in- 
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C-1, East 
Point GA 30344, (404) 767- 
9798. 


June 9-11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic-system tech- 
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 


June 14-18 

The Second National Con- 
ference of the National Com- 
puter Graphics Association, 
Baltimore Convention Cen- 
ter, Baltimore MD. Comput- 
er-graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa- 
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466-5895. 


June 16-18 
NEPCON East '81, New York 
Coliseum, New York NY. 


REAL TIME CLOCKS 


This exposition is aimed at 
engineers, prototype devel- 
opers, production specialists 
and testing personnel. Tech- 
nical programs will be pre- 
sented. Contact Industrial & 
Scientific Conference Man- 
agement [nc, 222 W Adams 
St, Chicago IL 60606, (312) 
263-4866. 


June 17-19 

National Educational Com- 
puting Conference, North 
Texas State University, Den- 
ton TX, This conference will 
provide a forum for individ- 
uals and institutions inter- 
ested in educational comput- 
ing. Computer literacy, com- 
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered, Contact Dr Jim 
Poirot, NECC-81 General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den- 
ton TX 76203. 


June 20-22 

The Fifth Annual Com- 
puterfest, Franklin Universi- 
ty, Columbus OH. Talks on 
robots and calculators will be 
featured. Microcomputers 
and small-business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com- 
puter Clubs and Franklin 
University, Contact Comput- 
erfest '81, Paul Pittenger, 215 


with full Clock/Calendar Functions 
The Worry-free Clocks for People Who Don't Have Time to Worry!! 


Versions available for: Send 
в S-100 bus computers 
е Apple 11 computer 

= SciTronics RC-80 


owners 


ВТС.100 $159 Chet 
ATCA $120 "m9 
RC-B0CK $109 


Delhi Ave, Apt ], Columbus 
OH 43202, (614) 224-6237. 


June 29-]uly 1 
The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis- 
tics, Stanford University, 
Stanford CA. Syntax, pars- 
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn- 
thesis, machine and machine- 
aided translation, and mathe- 
matical foundations of com- 
putational linguistics are 
some of the topics to be 
discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326-6200, ext 3071. m 


BYTE's Bits 


Atari Slashes Prices 


Atari Inc has reduced the 
price of the Atari 400 com- 
puter with 8 K bytes of mem- 
ory to $530. The 16K ex- 
panded version of the 400 is 
now selling for $630. Atari 
also reduced the Model 810 
5%-inch floppy-disk drive to 
$599.95, 

On another front, Atari 
plans to begin selling a $150 
word-processing program 
later this year. ш 


Applications: 
® Logging Computer on time 
e Timing of events 


* Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 


SciTronics Inc. 

Check or 523 S. Clewell St., Р.О. Box 5344 
Bethlehem, PA 18015 

(215) B68-7220 


Please list system with which you plan to use controller + Master Charge and Visa accepted. COD's accepted. PA residence add sales tax. 
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Circle 246 on Ingulry card. 
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TE l 


TIT AIT 


Features: Model CPUI-28D 
Ф 2/4 Mhz SW selectable. © Вий in 8 Priontized Vectoced Interrupts vath 8 possible levels 
of Nested Intemupis using powerful Mode 2 of 260, ali done in Hardware, expandable with 
extemal ckt. @ Vector Jump on RESET, in 4X increments. Ө Supports 2K of EPROM {not 
szupphed), ОМА, dynarmec RAM refresh... many тоге, 

*Kel comes with all paris except chips connected to Interrupts. 


"INTERFACE: 1" 
1/0, Memory 
Interface Board 


$229 Assembled and Tested 
$169 Kit 


Boards for S-100 BUS - 
from S.C. Digital 


"CPUI-Z80" 
Advanced 780A based CPU board 


$219 Assembled and Tested 
$149 Kit “(less Interrupt) 


Features: Model 35РС 
€ 3 Senal w AS23920 ar 20ma Current Loop, 1 Parallel @ 4K of EPROM/ROM and АК of 
RAM (ROM/RAM net supplied). © Built in Kansas City Standard Cassette interface usable tp 
1200 Baud. € Generates all popular baud rates ир to 19.2K baud, including 1108 134.5. @ 
SW settatle Address, Baud Rates, Ports. 


"UNISELECT" 16K Static RAM with universal Bank Select 
Model 15KUS 3235 АВТ, with 200 nsec memory chips. 


All boards meet IEEE-STOÜ standards, — Fully socketed, solder masks, gold contacts, and 
guaranteed for one full yaar. КИ guaranteed paris, only. 

Dalivery: from stock to 72 hours. Ordering: You may call lor M.C.. Vise or C. 0. D. orders. 

(Add $4 00 for C. D D. ) Personal checks o.k, but M.O speeds shipment. Takes 7 10 15 days to 
clesr personal checks before shipping, 

Undamaged boards can be retumed within 10 days for full refunds. Пт residents add 544% 


sales tax 
DEM. PRICING AVAILABLE, DEALER INQUIRY INVITED 


& C D igital P.O. Box 906 Phone: 


Aurora, IL 60507 (312) 897-7749 


i 


= = Clock/Calendar 


ComputerWatch 
Now available on Three Buses 


Features "APPLE Ii 
12/24 Hr. Format | sis 
Month-Day-Year LN 
Day of Week . "TRS-80 
Leap Year Bit 

4 Interrupts 

+- 30 Sec. Adjust 


Battery Backup 
simple to Program 


$4 50 FOB ` App i o Trademark of 


Apple Computer Co. 


CompuTime * 12580 ва Trademark of 
Tandy Corp. 


Dealer Inquire (744) 536-5000 
P.O. Box 5343 Huntington Beach, CA 92646 
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MAIL ORDER DISCOUNTS 


афарр рріс computer 
Sales and Service 


APPLE il PLUS 48K . . 
$1,175 A> 


APPLE //] CALL FOR PRICES 


ACCESSORIES 


DISK и DALE 6 CONTROLLER [DOS 3. " MICROSOFT 2.00 SDFTCARO SYSTEM 
DISK Il DRIVE ONLY MICROSOFT 18x RAM CARD 
INTEGER GASIC FIRMWARE CARD VIDEX BD COLUMN BOARD & SWITCH 
APPLESOFT It FIRMWARE CARD HATES MICROMODE M И 

MER SuP-.R3400 RF MODULATOR LEEDEX 12" BAW MONITOR 
CENTRIOANZS PUNTER INTERFACE CARD , SANYO 12" GREEN MONITOR 
HIGH-SPEED SERIAL INTERFACE CARD SILENTYPE PRINTER WANT CARD 
SSM АЮ SERIAL/PARALLEL ШО CARD EPSON MX-BD PRINTER 

LANGUAGE SYSTEM WIPASCAL : 420 МР BBG PRINTER 

DAN PAYMARLDWER CASE ADAPTER 45 QUAE SPRINT 5/45 PRINTER 


SOFTWARE 
APPLE FORTRAN 
APPLEWRITER 
DOw JONES PORTFOLIO EVALUATOR 
DOW JONES NEWS & QUOTES REPORTER 
VISICALC THE CONTROLLER BUSINESS SYSTEM 
DESKTOP PLAN SUPER INVADER (ПК) 
ССА DATA MANAGEMENT BASF 5'4” DISKETTE по 
TO ORDER: Please send cashier's check, money order or parsonal check (allow ТО 
business days lo clear). VISA and Master Card credit card service add 2%. 
American Express credit card service add 5%, Shipping, handling and insurance 
in U.S. add 3% (minimum $3}. California rasidenis add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to prica change and availability. 
All equipment carries feclory warranty. TELEX: 697120 DATAMAX-SDG 


computer асс inc. 


Authorized Apple Dealer & Service Center 
В 4688 CONVOY ST., SUITE 105, SAN DIEGO, СА 92111 (714) 565-4062 , 


APPLE DOS TOOLKIT 
APPLE PLOT 

TAX PLANMER 
APPLE PILOT 


Model EP-2A-87 
EPROM Programmer 


NEW — CRT ENTRY MODE 


The Model EP-2A-87 
EPROM Programmer has an 
RS-232 compatible interface 
and includes a 2K or 4K 
buffer. During the ON-LINE 
mode, another computer 
can down-load to the buffer. 
Only two easy-to-implement 
commands are available to 
an extemal computer. (Load 
buffer and read buffer.) 

In the OFF-LINE mode, the EP-24-87 wall program, verify, test 
buffer, and load the buffer from the EPROM socket. During " 
programming cycle, the EPROM is checked before programmin 
insure that it is erased and after programming it automatically ventie 
that La amming is correct. Power requirements are 115 VAC 

ertz at 15 watts. 

- No. Descriprion Price 
EP 2A 871 Programmer wath ZK buller $575 00 
EP 2A 872 Programmer with AK buller 650 00 

Ninn aandard vohage option (220 v, 24D v, 100 v) 15 ue 
РМ! Personality Module, programs TMS 2708 1500 
PM t Personality module programs 2708 18.06 
PM 2 Personality module. programs 2732 . 34 Ue 
PM 3 Personality module, programs TMS 2716 . . 2600 
РМ 4 Personalty module, programs TMS 25327 . Aon 
PM 5 Personality module, programs 2716, TMS 2516 IRN 
PM fh Personality module, programs 2704 18.0) 
PM 7 Personality module, programs 2758, TMS 2508 18101 
PMR Personality module, programs Motorola MCM63764 3600 


Optimal Technology, Inc. 


Earlysville, Virginia 22936 
Phone (804) 973-5482 
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Introducing 


THE 
БЕПЕНІПЕГК- == 


THE BENCHMARK software system sets new standards in word processing. First, it 
can be delivered to run on che СРАМ ог the North Star ODS, so there may be no need 
to buy a special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price 15 as low ая, or lower than, most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK іп one day of self training. 
Completely seif-prompting м English. THE BENCHMARK is à full capability word 
processor, has been thoroughly tested in an office environment and proved ta meet rhe 
needs of the most sophisticated user. 


ө Overtype - erases, corrects 

е Vanable, electromc decimal tab 
e Screen menus simplify operation 
е Block move and get 


e Multi-operating system 

è Changes terminal drivers 

e Customized to utilize all the 
features of terminal & printer 


олу $499 =... 


THE BENCHMARK ts distributed by R&B Camputer Systems. Dealer inquiries are 


g Computer 
Кр ет. 


1954 Е, University Tempe, Anzona 85281 
1-800-528-7985 А2-602-968-7101 


THE BENCHMARK ів э trademark of Матавой, Corporation 
Cee Mis в registered trademark of Diatal Research 
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Books 


Received 


Advanced Micro Devices 
Condensed Catalog. Sunny- 
vale CA: Advanced Micro 
Devices Inc, 1981; 18 by 24.5 
cm, 147 pages, softcover, no 
ISBN, free of charge. 

COBOL, A Vehicle for In- 
formation Systems, Robert T 
Grauer. Englewood Cliffs NJ: 
Prentice-Hall Inc, 1981; 19 by 
24.5 cm, 432 pages, hard- 
cover, ISBN 0-13-139709-5, 
$18.95. 

The Creative Kid's Guide 
to Home Computers, Fred 
D'Ignazio. Garden City NY: 
Doubleday & Company Inc, 
1981; 16 by 24 cm, 130 pages, 
hardcover, ISBN 0-385- 
15313-9, $9.95. 

Digital Electronics 
Troubleshooting, Joseph J 
Carr. Blue Ridge Summit PA: 
Tab Books Inc, 1981; 13 by 
21 cm, 350 pages, softcover, 
ISBN 0-8306-1250-5, $9.95; 
hardcover, ISBN 0-8306- 
9677-6, $16.95. 

The Effecttve EDP Man- 
ager, Michael R Frank. New 
York: AMACOM, 1980; 16 
by 23.5 cm, 197 pages, hard- 
cover, ISBN 0-8144-5635-9, 
$17.95. 

Experiments in Amplifiers, 
Filters, Oscillators, and 
Generators, Morris Tischler, 
New York: McGraw-Hill 
Book Company, Gregg Divi- 
sion, 1981; 22 by 28 cm, 170 
pages, softcover, ISBN 
0-07-064780-1, $6.95. 

Experiments in General 
and Biomedical Instrumenta- 
tion, Morris Tischler. New 
York: McGraw-Hill Book 
Company, Gregg Division, 
1981; 22 by 28 cm, 201 pages, 
softcover, ISBN 0-07- 
064781-Х, $8.95. 

Experiments in Telecom- 
munications, Morris Tis- 
chler. New York: McGraw- 
Hill Book Company, Gregg 
Division, 1981; 22 by 28 cm, 
186 pages, softcover, [SBN 
0-07-064782-8, $7.95. 

The FORTRAN Cook- 
book, Thomas P Dence. Blue 
Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
334 pages, softcover, ISBN 
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MICROSTAT 
NOW AVAILABLE FOR CBASIC2* 


MICROSTAT is the statistics package for microcomputers, and is 
proving itself to users around the world, including: 


Stanford, Harvard, Johnson & Johnson, Duke, University of Wash- 
ington, UCLA, Lockheed, University ol Pennsylvania, Oklahoma 
State, U.S. Geological Survey, Monsanto, University of Toronto, 
Sweden's National Central Bureau of Statistics, Utah State, Butler 
University, SUNY, Van Camps, Texas A&M, University of Wisconsin 


and à growing list of ather organizations. MICROSTAT's Data Man- 
agement Subsystem (DMS) makes creating your own data files easy 
and includes numerous editing and transformation capabilities. Files 
produced by DMS can then be used to generate statistics in all com- 
mon statistical areas (e.g., descriptive statistics, ANOVA, correlation, 
multiple regression, probability and hypothesis tests, nonparametrics 
and others) plus some пої so common ones. Whether pure reserch or 
industrial quality control, MICROSTAT is the statistics package for you. 


MICROSTAT sells for $250.00 and is supplied on 8" SD or 5'A" 
(North Star) disks. The user's manua! sells for $18.00 and includes 
sample data and printouts. Please specify version when ordering. 
Foreiga inquiries, please write directly ta us. 


ECOSOFT 


P.O. Box 68602 
indianapolis, IN 46268 
(317) 283-8883 


x Ҡ ; 
master charge 


imp сырные [ dam 


“ CBASIC?2 ts a registered trade mark of Software Systems 


— € 


‚ Opens 
(> new files! 


With REFORMATTER 7 disk utilities you can read and write 
[ВМ 3740 and DEC RT-11 single density formatted diskettes on your 
CP/M P system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development сара Нез, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M —IBM. MPM is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M +» ІВМ or 
CP/M +> DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 9430] 0 Tel: 415/324-9114 C TWX: 
910-370-7457 MUH-AITOS (0 Dealer and OEM discounts available. 


=. CN M* is a registered trademark of Digha) Research. жə 
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TEXAS COM PUTER SYSTEMS 
Radio Shaek 


Authorized Sales Center 


АН Radio Shack merchandise avaiable а! a discount. Ask for our pros hat 
We offer the lowest 


MODEL Il 64K к $3349 .. 


Al noz magnas lor Modal dvd -= БЕ expando üt 


fees corel E M NUN и 111 cole, 
V с vac ag ct ek, Suman релі at lie ee he na ы 
a р NE bi | а Шаг pr . бы 
* Line Printer V * Ihe New Daisy Wheel || 
{ Money Order Cashiers Ф No 'аз oul al stale TX add 5 


ymen 
Check. Сегед Check Persona! hes 
есі require 3 weeks Io сеа м5А * пами Quaranieed by 
Add 


Checks 
MASTERCHARGE г Debveny Ашин! іс avadatsily 
несі 10 change ar any lime 


An Вох 117. RADIO SHACR® Sates Center F701 


1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 


Texas Residents 915-597-0673 


DEC LSI-11 
Components 


Dependable service 
at discount prices 


Domestic 
and Export 


Mini 


Computer NL aia inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, inc 


aa ТТТ 
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Books Received 


If you're looking for | 
the best prices 
in the U.S.A. on 


T | | Ys © 
MICROCOMPUTERS 
We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 


to $1500 by buying directly from 
Computer Discount of America. 


TRS-80 Model 11, 64K System, 
with disc drive only $3385.00 


Other TRS-80 Model Il, or Model 

ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 


Our savings are as big on expan- 
sion interfaces, printers, diskettes — 
everything for your TRS-80 System. 


ATARI": 


MICROCOMPUTERS 


We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 

Most models are in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 


TOLL FREE 800-526-5313 


Computer 


Discount 
of America 


| Authorized TRS-80 dealer, store B-282 
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0-8306-1187-8, $8.95; hard- 
cover, ISBN 0-8306-9914-7, 
$14.95. 

Guide to Microcomputers, 
Franz J Fredericks. Washing- 
ton DC: Association for 
Educational Communications 
and Technology, 1980; 15.5 
by 23 cm, 152 pages, soft- 
cover, ISBN 0-89240-038-2, 
$11.50. 

How to Build Your Own 
Working Microcomputer, 
Charles K Adams. Blue Ridge 
Summit PA: Tab Books Inc, 
1980; 13 by 21 cm, 308 pages, 
softcover, ISBN 0-8306- 
1200-9, $9.95; hardcover, 
ISBN 0-8306-9684-9, $16.95. 

Introduction to Computer 
Design and Implementation, 
S Imtiaz and Kwok T Fung. 
Rockville MD: Computer 
Science Press Inc, 1981; 16 by 
23.5 cm, 271 pages, hard- 
cover, ISBN 0-914894-11-0, 
$19.95. 

Introduction to Computers 
and Data Processing, Gary B 
Shelly and Thomas J Cash- 
man. Fullerton CA: Anaheim 
Publishing, 1980; 21 by 27 
cm, 498 pages, softcover, 
ISBN 0-88236-115-3, $15.95. 
Accompanying the textbook 
are a Teacher's Guide and 
Answer Manual, Test Bank. 
and transparency masters. 
Student Workbook and 
Study Guide for above, 21 by 
27 cm, 247 pages, softcover, 
ISBN 0-88236-116-3, $5.95. 

Introductory Structured 
COBOL Programming, Gary 
S Popkin. New York: Van 
Nostrand Reinhoid Com- 
pany, 1981; 19.5 by 24 cm, 
471 pages, harcover, ISBN 
0-442-26771-1, $18.95. 

The MC6809 Cookbook, 
Carl D Warren. Blue Ridge 
Summit PA: Tab Books Inc, 
1981; 13 by 21 cm, 176 pages, 
softcover, ISBN 0-8306- 
1209-2, $6.95; hardcover, 
ISBN 0-8306-9683-0, $11.95. 

Microprocessor Back- 
ground for Management Per- 
sonnel, James Arlin Cooper. 
Englewood Cliffs NJ: Pren- 

tice-Hall Inc, 1981; 16 by 23.5 
cm, 163 pages, hardcover, 
ISBN 0-13-580829-4, $14.95. 

Microcomputer Interfacing 
Handbook: A/D & D/A, 
Joseph J Carr. Blue Ridge 
Summit PA: Tab Books Inc, 


@appic 


AUTHORIZED DEALER NO. 9080 


APPLEIIPLUS: YOUSAVE 
16K $1049 22% 
48K $1099 29% 
64K $1269 2796 
Apple 111 Call 


All are 1981 mode! with Apple RAM. 
164K unit is 48K unit with Microsoft 
16K RAM board. 
IMPORTANT NOTE: We will repair ali 
Apple equipment regardiess of where 
you purchased it. 
Disk I] & Controller3.3 $ 499 23% 
Disk il $ 439 16% 
Moniters, Sanyo 9" B&W $ 169 30% 
12"B&W $ 249 21% 
12" Grn. $ 299 2196 
13" Col. $ 449 20% 
RF Modulator, M&R $ 25 38% 
Silentype printer $ 499 22% 
Qume Sprint 5 45RO $2499 2096 
Serial Interface Card $ 129 3596 
Apple Writer program $ 59 2196 


Visicalc $ 119 21% 
80 Column Video: 

Apple Smarterm $ 299 17% 
M&R, SupeRterm $ 319 14% 
Videx, $ 249 18% 
Language/PascalSys. $ 379 24% 
Apple Plot $ 55 21% 
Apple Pitot $ 119 21% 
Microsoit: 

280 Sofleard $ 250 28% 
16K RAM Card $ 169 16% 
Paper Tiger printer Call Call 


Tiger to Apple cable $ 19 46% 
Epson МХ 80 Wilntertace Call Call 
DC Hayes Micromodem $ 299 23% 
16K Expansion RAM Kit $ 39 74% 
10 Memorex 5" disks $ 25 4596 
103M Scotch 5" disks $ 35 33% 
10 Maxell 5" disks $ 39 33% 
Accounting Sofware, 


“Insoft Accountant" $ 365 66% 

{a full professional quailty intergrated GL,AJR,AJP, 
Payroll package with holline support), Send tor 
(rae sample printauls. 
Above prices for mail orders only. Mail Order Dept. 
located m Jacksonville. OR Our store showroom 
i$ at 126 NE F St, Grants Pass, OR. Slore prices 
include service and will differ. No mail order sales 
al юге. CALL ORDER DESK: 


(800) 547-1289 
TECHNICAL & OREGON: 
(503) 899.7297 


ORDERING INFORMATION: Minimum order $100. 
Money Orders. Cashier Checks or Bank Wire 
Welcomed Visa and MC orders add 3%. Personal 
checks accepted ne up Io 20 days to clear). All 
orders add 3% for shipping. handling and in- 
surance, Include your lelephane number. No 
COD's. Prices subjecl to changa without notice 
Order desk hours are 9 to B PST, 1010 3 Saturdays. 


COMPUTER EXCHANGE 


MAIL ORDER DEPARTMENT OF 
sa COMPUTER STORE 
P O BOX 1380 
Jacksonville, OR 97530 
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REMOTE MONITORING AND CONTROL 
FOR THE APPLE II COMPUTER 


Real time clock/calendar included 
Connects directly to and communicates thru the AC power line, 
OUTPUT Operates up to 256 BSA System X —10 remote control 
modules. Also operates intelligent control modules and alarm 
and voice output modules, soon to be available from Ics. 

INPUT Use the B5R Command Console to send commands to your 
computer, Monitor the status of security and temperature 
remote input modules, and the status of ICS output modules. 
CLOCK The clock provides sec, min, hour, data, day of week, 
mo, year, plus 4 selectable interrupt rates for background 
operation of control programs. On board battery backup. 

SOFTWARE On board software is provided to handle the remote 
1/0, set and read clock, run background control schedules, 
and gimulate the BSR Command Console. Easy access from BASIC. 
TRADEMARKS-APPLE II:Apple Computer,Inc.,System X-10: BSR Ltd. 
SEE YOUR DEALER OR ORDER FROM ICS FOR $165 (+55 ship./hand.) 


INTELLIGENT CONTROL SYSTEMS, INC. 


РО ВОХ 14571 MINNEAPOLIS, MN 55414 (612)699-4342 


Circia 259 on inquiry card. 
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Circle 258 on inquiry card. 


LINE VOLTAGE 


TRANSIENT CLIPPING 


Features Parallel Operation 5000 Hits/Second 


PROTECTS: PROTECTS AGAINST: 
eComputers «High Energy Voltage 

» Мкго-Сотрщег Systems Transients 

e Word Processors *On-Off Switching 

eCash Registers «Lightning Induced Transients 
sPower Supplies *inrush of On/Off Power 


MARC  ....(5 


INDUSTRIES, INC. SURGE SUPPRESSOR LISTED 


7133 Rutherford Rd. Baltimore, Md. 21207 | 
(301) 298-3130 800-638-9098 


OUR 
LIST SPECIAL 
PRICE CASH 
PRICE 


Morrow Designs “ТһіпКег Toys" 
Switchboard 1/0 A&T 259.00 207.00 


Central Data 16K Dynamic RAM 

expandable to 64K A&T 259.00 220.00 
Mullen TB-4 Extender Card 

w/Probe Kit 59.00 50.00 


Ithaca Intersystems MPU-80 
Series || A&T 395.00 316.00 


SSM 10/4 with 2P&25 Kit 210.00 178.00 
North Star Floating Point Board 
A&T 399.00 339.00 


Subject to Available Quantities е Prices Quoted include Cash Discounts 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godboul, Thinker Toys, SSM. 
For a special cash price, telephone us. 


S-iOQ,inc. 
7 White Place, Clark, N.J. 07066 
201-382-1318 


Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 
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GET IT 
OFF THE 
FLOOR 


Now that you have a shiny new 
computer terminal, what are you 
going to put it on? Computer Furni- 
ture and Accessoriesmakes a variety 
of furniture for a wide range of com- 
puter applications. In combinations 
of six widths, three depths, and three 
heights. With “L” shaped returns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. With 
optional drawers, doors, CRT turn- 
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea- 
sonably priced and shipped from 
stock. 


Call CF&A. We'll get your system up 
where you can really put it to use. 


F*A 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Books Received 


1980; 13 by 21 cm, 350 pages, 
softcover, ISBN 0-8306- 
1271-8, $8.95; hardcover, 
ISBN 0-8306-9704-7, $14.95. 

Motorola Optoelectronic 
Device Data, Motorola Tech- 
nical Information Center. 
Phoenix AZ: Motorola Inc, 
1980; 17.5 by 23.5 cm, 302 
pages, softcover, no ISBN, 
$3.25. 

Operating Systems, Harold 
Lorin and Harvey M Deitel, 
Reading MA: Addison-Wes- 
ley Publishing, 1981; 17 by 24 
cm, 378 pages, hardcover, 
ISBN 0-201-14464-6, $19.95. 

People and Project Man- 
agement, Rob Thomsett. 
New York: Yourdon Press, 
1980; 15 by 23 cm, 106 pages, 
softcover, ISBN 0-917072- 
21-9, $10.50. 

PET/CBM Personal Com- 
puter Guide, Second Edition, 
A Osborne and Carrol S 
Donahue. Berkeley CA: Os- 
borne/McGraw-Hill, 1980; 
16.5 by 23.5 cm, 501 pages, 
softcover, ISBN 0-931988- 
55-1, $15. 

The PLL Synthesizer 
Cookbook, Harold Kinley. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
279 pages, softcover, ISBN 
0-8306-1243-2, $7.95; hard- 
cover, ISBN 0-8306-9707-1, 
$13.95. m 


This is a list of books | 
| received at BYTE Publica- 
| tions during this past 
| month. Although the list is 

not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
| science and related fields 
We regret that we cannot 
review or comment on all 
the Dooks we receive; im- 
stead, this list is meant to be 
а monthly acknowledgment 
of these books and the pub- | 
lishers who sent them 


WANTED: 


APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Westico os a publisher and disinbutor ol 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact 

Phillip Woellhof, VP Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profs, lake advantage 
of Westico’s worldwide promotion and 
distnbution 


WESTICO 


The Software Express Service 


LETTER QUALITY 


ASCII ксл. 
KSR <> $1600 
TERMINALS 


Ашый CAC R 117 coke стены quote, aec! рег» 
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mierna) Doer tI АЯСП AS 272 and Pl mg па eade minipmart 1 
пръста m h patei cba ca nr anie Fx tapy Prove d fn ine 


4027, 2104, 4096 


NT ni ПҰМАМН- BAM FDS nme 

pore М 4 7-1 equines мо ATO! 700 қор ced ari 

1 A phe ым! Achy pore | вест ГА merecik pets nt rear 

Mra chara entath guarentee -— no nE THe ATS BIN рее 
вые ee ct LETÉ Рус apes wei + 1 = гр” 


6 OUTPUT POWER SUPPLY $35 
FLOPPY, EPROM, CPU ETC. 


— MEW MONTRE SETS pees сота Сым ded a ^ WOR 
құла PAVIA, мұ? QUU Мише oo DY pros 
ea ТЕЛА .МҰЯЗА (euin -OF —G vo mr ib 
нурлан колынга et wm өл бер 
Lena. es Уча Ы AC "IRE 8 таған ті NOD Fee e 
ю ПА мі чил 2 DARUM Балғын EX) ро + AF ips LS 


Verb £a hr wn on «ан qu a uum Temah ризы Болду 
‘wpe Ferry chee torr fiorta 


ege n em ee , ғат. із 
М) тыр tates [eyen ee зубы bs ea UFU allo 
Pape г papi cM erige 


ELECTRAVALUE INDUSTRIAL 
PO BOX 1578 е 
MORIS PLAINS. нағыс 


Pere TÉ 
its pre 
201/257 -1117 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES | 
100 Foothill Blvd 
San Luts Obispo. CA 
93401 (In Cal call 
(805) 943-1037 | 


Circle 283 on inquiry card. 


Circle 265 on Inquiry card. 


GTRETCH 


Qf Your HP-85 or Commodore Pet/CBM With TNW's IFEE-488 Bus 
System Building Blocks. 


TNW's RS-232 SERIAL INTERFACES 


Connect your PET/CBM 10 any RS-232 Senal Printer. Piotter, CRT 
Terminal. Modem, or other dev:ce. 


TNW-1000 555; $129 | 
TNW-2000 оч. $229 
TNW-232D зовет” $369 


TURN YOUR PET INTO A TERMINAL 


Access Timesharing Syslems and Bulletin Boards with TNW's Мет 
Software and Іші service telephone madem: 


T А wW % 1 0 3 AUTO. ANSWERIAUTO ONAL T 3 8 Q 
Pierm 8150 works wilh acoustical couplers and olher modems interfaced 
to the PET with the TNW-2000 or TNW-2320. Electronic таи and TWX 
Terminal programs also available. All units are addressable ІРЕЕ-488 
devices. complete with power supply cabinet. full documentation and one 
year warranty. 


TNW CORPORATION 


3351 Hancock 51. е San Diego, CA 92110 (714) 225-1040 
TWX910-335-1194 
Visa/Mastercharge Welcome e Dealer inquiries invited 


| MAPS 100 


MP/M'S 
HARDWARE 
PARTNER 


“Тһе Підізс MAPS-1000 MP/M* Universal Support Module 
| has been designed ta meet the total demands required by 
Digilal Research's MP/M  mulll-user, multi-tasking 
operaling sysiem. All input/output, interrupt generation 
| for task switching, and disk boaistrapping are resident 
Junctions on the MAPS-1000. 
| “Тһе MAPS-1000 has been designed with all the following 
powertul features: 
* Four (4) independent RS-232C Serial Communication 
| channels + Опе8 bit TTL parallel port • On-board 
phantom controlled disk boot prom/monitor е Power 
on jump capability е Crystal controlled MP/M interrupt 
generation Logic е On board extended memory bank 
switching Logic | 


| * MAPS-1000 fully assembled and tested 


price... $425.00 


| DIGIAC CORPORATION 
n, New York 11787 
—— ORPORATION * 


| 175 oe Road 
Smiih 

Те 4516 273-8600 
МРІМ is a trademark of the 


Одна Research Corporation 


Gircla 266 on Inquiry card. 


DIGIAC — y 


Apple en castellano 


Tercer Medio 
presenta 

su sistema 
administrativo 


(Т.М.А.) para Apple ir 


Disenado de acuerdo con los principios 
contables aceptados en todos los países 
de habla hispana. 


APLICACIONES COMERCIALES 
Y CIENTIFICAS 


e CONTABILIDAD e CUENTAS 


GENERAL POR COBRAR 
Diario General Catalogo de Cuentas 
Hesumen del Diario Listado de Transacciones 
Consulta parcial а! Diario Antigüedad de Saidos 
Mayor General Saldos por Vencer 
Balance de Comprobación Relación de Cobranzas 
Balance General Relación de Pagos 
Ganancias y Pérdidas Estado de Cuentas 
Catálogos de Cuentas Consultas varias por pantalla 


Consultas por pantalla 


INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT/CPM 

CUENTAS A PAGAR 


CONTROL DE COSTO DE OBRAS 
VENTAJAS DEL SISTEMA T.M.A. 


e Son completamentes conversacionales. 

e El chequeo de la información es instantáneo. 

® Losreportes impresos o por pantalla quardan 
los formatos generalmente aceptados. 

ә Están pensados para adaptarse a cualquier 
empresa. 

ә Toda la información está instantáneamente 
disponible. 

€ Precision Expandida. 

e Números de hasta + 999 999.999 99 


Tercer Medio 
Sistema de Información С.А. 


APARTADO DE CORREOS 62533 
CARACAS 1060- A - VENEZUELA 
TELEX: 27.876 - CPBTH-VE. 
TELEFONOS: 283.60.88 - 284.74.68 


"Appi m; псп reqistregdo por APPLE COMPUTER HC 
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Software Received 


This following is a list of software packages that have been 
received by BYTE Publications during the past month. The list is 
correct to the best of our knowledge, but it is not meant to be a 
fuil description of the product or the forms in which the product 
is avallable. In particular, some packages may be sold for severai 
machines or in both cassette and floppy-disk format; the product 
listed here is the version received by BYTE Publications. 

This is ап all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be а monthiy acknowledgment cf these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure-to include the list price of the packages and [where appro- 
priate] the alternate forms in which they are available. 


Apple 

ABM, graphics arcade 
game for the Apple II. Floppy 
disk, $24.95. Muse, 330 N 
Charles St, Baltimore MD 
21201. 

Action Sounds and Hi-Res 
Scrolling, sound and graphics 
utility for the Apple II. Flop- 
py disk, $15.95, Avant- 
Garde Creations, POB 30161, 
Eugene OR 97403. 

Animal Bingo, nonviolent 
strategy game for the Apple 
II. Floppy disk, $9.95. Avant- 
Garde Creations (see above). 

Apex Handy Disk #1, disk 
utilities for the Apex Oper- 
ating System (on the Apple 
ID. Floppy disk, $39. Ap- 
parat Inc, 4401 S Tamarac 
Pky, Denver CO 80237. 

Asteron, game for the 
Apple П. Floppy disk, 
$27.50. Western Microdata 
Enterprises Ltd, POB 633, 
Postal Station G, Calgary, 
Alberta, T3A 2G1, Canada. 

Courseware Magazine, 
education programs and 
documentation for the Apple 
Ц. Cassette, $12.95 for а 
single issue or $50 for 5 
issues. Courseware 
Magazine, School of 
Business, California State 
University, Fresno CA 93740. 

CRAE 2.0 (Co-Resident 
Apple Editor 2.0), Applesoft 
program editor for the Apple 
II. Fleppy disk, $24.95. High- 
lands Computer Services, 
14422 S E 132nd St, Renton 
WA 98055. 

The Creativity Life Dy- 
namic Book, graphics-, 
music-, and poetry-genera- 
tion game for the Apple II. 
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Floppy disk, $19.95. Avant- 
Garde Creations (see above). 
jungle Safari, graphics 
game for the Apple II. Floppy 
disk, $9.95. Avant-Garde 
Creations (see above). 

Masterdisk, disk-examina- 
tion utility for the Apple II. 
Floppy disk, $29.95. Master- 
works Software Inc, POB 
7000-285, Rolling Hills 
Estates CA 90274. 

MCAT 2.0, disk-catalog 
utility for the Apple II. Flop- 
py disk, $19.95, Highlands 
Computer Services (see 
above), 

The Meaning Life Dy- 
namic, graphics-game pack- 
age for the Apple Il. Floppy 
disk, $15.95. Avant-Garde 
Creations (see above). 

The Mine Fields of Nor- 
malcy, strategy game for the 
Apple II. Floppy disk, $9.95. 
Avant-Garde Creations (see 
above). 

Mystery Code, strategy 
game for the Apple 1. Floppy 
disk, $9.95, Avant-Garde 
Creations (see above). 

Oldorf's Revenge, fantasy 
game for the Apple II. Floppy 
disk, $19.95. Highlands 
Computer Services (see 
above). 

Personal Property Inven- 
tory, cataloging utility for the 
Apple П. Floppy disk, 
$14.95. Hayden Book Com- 
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

The Prisoner, strategy 
game for the Apple II. Floppy 
disk, $29.95, Edu-Ware Ser- 
vices Inc, 22035 Burbank 
Blvd, Suite 223, Woodland 
Hills CA 91367. 


Sentence Diagramming, 
teaching program for the 
Apple II. Floppy disk, 
$19.95. Avant-Garde Crea- 
tions (see above). 

Star Avenger, graphics ar- 
cade game for the Apple II. 
Floppy disk, $27.50. Western 
Microdata Enterprises Ltd 
(see above). 

Tarturian, fantasy game 
for the Apple II. Floppy disk, 
$24.95. Highlands Computer 
Services (see above), 

VU #3, VisiCalc-based 
utility for the Apple II. Flop- 
py disk, $69.95. Progressive 
Software, POB 273, Ply- 
mouth Meeting PA 19462. 

XPLO, programming lan- 
guage for the Apple II. Flop- 
py disk, $79. Apparat Inc (see 
above). 


TRS-80 

Attack Force w/Sound, 
graphics arcade game for the 
TRS-80. Cassette, $14.95. Big 
Five Software, РОВ 9078- 
185, Van Nuys CA 91409. 

Beef Cattle Least-Cost Ra- 
tion Program, cost-analysis 
program for the TR5-80. Cas- 
sette, $5. Agricultural Soft- 
ware Consultants Inc, 1706 
Santa Fe, Kingsvile TX 
78363. 

Blackjack Master, black- 
jack strategy game for the 
TRS-80. Floppy disk, $24.95. 
Hayden Book Company Inc, 
50 Essex St, Rochelle Park NJ 
07662. 

Galaxy Invasion, graphics 
arcade game for the TRS-80. 
Cassette, $14.95. Big Five 
Software (see above). 

Personal Property Inven- 
tory, cataloging utility for the 
TRS-80. Floppy disk, $14.95. 
Hayden Book Company Inc 
(see above), 

Starclash, strategy game 
for the TRS-80. Floppy disk, 
$16.95. Hayden Book Com- 
pany Inc (see above). 


CP/M 

Communications Software 
Package, utility for CP/M 
systems. Floppy disk, $60. 
Datastat Systems Inc, 631 B 
St, San Diego CA 92101. 

Datastar, key-to-disk data- 
entry program for the CP/M 


operating system. Floppy 
disk, $350, MicroPro Interna- 
tional Corporation, 1299 
Fourth St, San Rafael CA 
94901. 

Pascal/M, programming 
language for the CP/M sys- 
tem. Eight-inch floppy disk, 
$175. Sorcim, POB 32505, 
San Jose CA 95152. 

Supersort [, record-sorting 
utility for the CP/M oper- 
ating system. Floppy disk, 
$250. MicroPro International 
Corporation (see above). 

WordMaster, video-based 
text editor for the CP/M op- 
erating system. Floppy disk, 
$150, MicroPro International 
Corporation (see above). 

WordStar, word-pro- 
cessing program for the 
CP/M operating system. 
Floppy disk, $495. MicroPro 
International Corporation 
(see above), 


Other Computers 

Budget Manager, personal- 
utility program for the APF 
Imagination Machine. Cas- 
sette, $19.95. APF Elec- 
tronics, 1501 Broadway, New 
York NY 10036. 

Full Screen Editor, text- 
manipulation program for 
the Heath H-89, Floppy disk, 
$24.95. Heath Company, 
Benton Harbor MI 49022, 

Jinsam 8.0, data-base-man- 
agement program for the 
Commodore CBM 8032. 
Floppy disk, $175. Jini Micro- 
Systems Inc, POB 274, 
Kingsbridge Sta, Bronx NY 
10463 


Personal Business Ma- 
chine, personal-utility pro- 
gram for the APF Imagina- 
tion Machine. Cassette, 
$29.95. APF Electronics (see 
above}. 

Ramscan, memory diag- 
nostic test for the Atari 800. 
Floppy disk, $15. Axlon Inc, 
170 N Wolfe Rd, Sunnyvale 
CA 94086. 

Space, Size, and Surface 
Guide, personal-utility pro- 
gram for the APF lmagina- 
tion Machine. Cassette, 
$29.95. APF Electronics (see 
above).Bi 


BYTE's Bits 


Results of 
“What is Қ?” Contest 


[n the April 1980 BYTE, we 
announced a contest. In the 
"What's New?” section, on 
page 247, we printed a pic- 
ture af an anonymous me- 
chanical device and chal- 
lenged readers to identify it. 
The first person to respond 
with the correct answer was 
to receive the device as a 
prize. 

Tony Caloggero of 
Nahant, Massachusetts, won 
the contest. It is called Step- 
dozer, a product of the Gak- 
ken Company of Japan. The 
Stepdozer is part of a line of 
mechanical toys known as 
Space Mechanimals. 

Other readers sent in vary- 
ing descriptions of the beasty. 
Several readers stated that it 
was part of a cash register. 
One reader gave a specific 
description as a 1903 С L 
Smith adding machine, with 


the battery pack thrown in as 
a "red herring.” Another 
reader guessed several pos- 
sibilities: “a doughnut 
dunker, an automatic pitch- 
fork, or a piece of my space- 
ship.” Yet another suggested 
that it was a model of an oil 
pump. These descriptions 
were slightly off the mark. 

Several readers came 
closer, by describing it 
generically as “а walking 
machine." One reader said 
that he recognized it instantly 
as a "Rien de Toot," and we 
received one letter identifying 
the device as a “mechanical 
Trojan horse." 

Finally, we would like to 
quote extensively from a 
reader in University, 
Alabama, who wrote: 


Good heavens, any 
economist worth his salt 
knows the answer—it's a por- 
table widget, with a self- 
contained power source. It's 


used as a product example in 
almost every freshman eco- 
nomics course in the country. 
Get with it—you folks are 
slipping! Next time, show us 


something really hard to 
guess, like an inversely trun- 
cated framistan! 


Only if we can find one.B 


Photo 1: A Stepdozer for Tony Caloggero. He guessed it, he 


got it. 


Radio Shaek 
COLOR 
COMPUTER 
PROGRAMS 


FR 


Graphic Games 
Space-Action-Invaders 


+ 
Programmer's Tool Kit 
Write your own programs easier 


Many, many more! 
Books « Memory * Accessories 


Shipping from stock Cal! or Write: 


Tt bh, \ | | 1” 
САМ. COMPUTERWARE 
<<” СО C * Box 668 
6809 Specialists Encinitas, СА 92024 е (714) 436-3512 


Computerware is а trademark o! Computerware. 


Radio Snack is а registered trademark of Tandy Carp 


Circle 269 on Inquiry card. 


Circie 270 on inquiry card. 


DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 


Don't 
Blame The 
Software! 


Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor oflen interact! Our unique 
ISOLATORS eliminate equipment interaction AND curb damaging 
Power Line Spikes, Surges and Hash. 


е ISOLATOR (150-1) 3 filter isolated 3-prong sockets; терин 
Surge/Spike Suppression; 1875 W Maximum load, 1 К — ап 


socket 
е ISOLATOR (150-2) 2 filter Isolated 3-prong socket banks; A 
sockets total; Integral Splke/Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 | 


. ISOLATOR { 


« CIRCUIT BREAKER, тү model (add- CB) 
е CKT BRKR/SWITCH/PILOT (-CBS) 
Master-Charga, Visa, Arnerican Express 
Order Tot) Free 1-800-225-4878 
(ахсерї AK, НІ, МА. PR А Canada) 


£y Electronic Specialists, Inc. 


171 Sovth Main Street, Natick, Mass. 01760 
Technical A Non-800: 1-617-655-1532 
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This publication 


is available 
in microform. 
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THE CONFIGURABLE BUSINESS SYSTEM" 


is a parameter-driven information manager that 
makes the business of applying computers easier 
and more efficient. A pre-defined framework gives 
you the tools to design and implement your own 
well-documented system, including: 


e sophisticated data entry 

e concise data-based management system 
e user customized job streams and menus 
e personalized report generation 


User training and support is minimized by a 
comprehensive operating manual. CBS Disks can 
fit any 8080 or Z80 computer with CP/M* 


| 
Disks and manual, $395. Manual only, $40. University Microfilms 
Your DMA representative can tell you about DMA.DOS, | International | 
our CP/M compatibie operating system, and АЗСОМ, | 
ап Asynchronous Communication Control Program. | Please send additional information 
| | Қақ... dn. mimm 
Institution 
DMA € WE SPEAK YOUR LANGUAGE — 
| CO Уу .- __. 


| State ee 


| 300 Nerth Zeeb Road 30-32 Mortimer Street 
| Dept. PR. Dept. PR. 
Ann Arbor, Mi. 48106 London WIN 7RA 
| USA. England 
DYNAMIC MICROPROCESSOR ASSOCIATES 
545 Fitth Avenue MasierCharge and VISA accepted. 
New York, New York 10017 We ship prepaid and COD ordars. 
Telaphone: (212)687-7115 Shipping and handling charges ax tra. | | 


СРМ" is a Trademark of Digital Research Corp. 


346 BYTE April 1981 Сігсіе 65 on inquiry card. 


The business information 
you need at the turn 
of a key. 


Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. ($ from 
IUS, the people who brought you 
EasyWniter™ and who are bringing you 
new products for office automation, 
education, and development systems. 


Datadex is short for data index. lt lets you 
put all your business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 


Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 
your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you've entered. Nothing to 
it. Thats power! 


You can do the same with phone lists, | 
mailing lists, dealer names or inventories. 
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Datadex is a trademark of Sonoma Safiworks. 
Easy Writer is a trademark of Cap'n Software. 
Арш 1s a trademark of Apple Computer ine, 
УС ліс ix a trademark of Personal Software, Inc. 


DATADEX 
IN YOUR 


They all enter Datadex and form your own 
personal data base. 


Want to find a company but don't know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 
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CHECKE 181 


1/27 1901 


тат 
éLOISTUS ZUKEZAUSK 1 


Soundex helped us find Mr 
Zukrzawski when we were 
balancing our checkbook. 
We weren't sure haw to spell 
АҒУ name, so searched for 
AI Z and found him. 
Instantly. The check register 
and several other applica- 
tions are free with Datadex. 
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Want a specific piece of information, like 
sales for January 14-21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 


Want a report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 
report. 


But seeing is the only way to believe, Get a 
demonstration of Datadex at vour local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc-type program, 
see Datadex before you buy. 


By the way, about IUS. We're the Apple 
of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written documentation. 
And products that are never outdated, 
only updated. [Information Unlimited 
Software, Incorporated, 
281 Arlington Ave., Berkeley, 
CA 94707. (415) 525-9452. 


Does your other software have 
auto system configuration and 
auto report generation? 

Datadex does. You don't 
have to be a computer 
expert to get results! 
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PADDLES 


Interfacing with Modular Breadboards 


Roger ] Combs and Paul E Field 
Department of Chemistry 
Virginia Polytechnic Institute 
and State University 
Blacksburg VÀ 24061 


Often, microcomputer interfacing is a simple task 
requiring only a basic knowledge of digital electronics. 
The availability of breadboarding sockets has made 
building and testing of digital electronics circuits relative- 
ly easy. (Breadboard sockets considered here are the E & 
L Instruments SK-10 and the AP Products Super Strip.) 
The ease of digital-circuit testing with breadboards can be 
extended to microcomputer interfacing by use of func- 
tional modules which plug into these breadboards. We 
call these modules PADDLEs (Peripheral Analog/Digital 
Device-Logic Extensions). 


Breadboarding sockets have made 
building and testing digital elec- 
tronics relatively simple. 


The various PADDLE modules perform the following 
functions: address decoding for device selection, D/A 
(digital-to-analog) conversion, A/D (analog-to-digital) 
conversion, displaying data, and debouncing switches. 
Once you have built these circuits in modular form, you 
will not have to build them from scratch for every bread- 
board project, and you will not have to use valuable 
breadboard space that could otherwise be delegated to 
the project at hand. 

It is best to avoid constructing modules so complex 
that their use becomes cumbersome and their utility 
limited. For this reason, we shall consider building 
PADDLEs to perform only those functions which are 
often called for in digital circuits and which are easily 
integrated into prototype interface circuitry, 

We have found a minimum configuration of five 
PADDLEs most useful both for interfacing projects and 
for instruction. These consist of (1) a set of three switch- 
debouncing circuits, (2) a set of eight logic switches hav- 
ing a latched-pulse output for interrupt generation, (3) a 
dual seven-segment display, (4) an A/D-D/A converter 
and comparator for either analog-to-digital or digital-to- 
analog conversion, and (5) a device decoder capable of 
generating eight unique outputs from an 8-bit input. 
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A single 8-bit address decoder PADDLE can be used to 
select devices, provided the microcomputer uses ac- 
cumulator I/O (input/output). In order to decode a 
16-bit memory address, two decoder PADDLEs would be 
necessary. Though the PADDLEs can be used with other 
microprocessors, our focus is on the 8080 family. In the 
following text we consider each of these PADDLEs in 
terms of function and design. 


Pulser PADDLE 

This PADDLE (see figure 1) generates a digital pulse, 
either positive or negative, that is devoid of the bouncing 
(momentary intermittent contact) always found in 
mechanical switches. This is done by the use of an RS 
(set-reset) flip-flop. Often an RS flip-flop is constructed 
from two NAND gates; however, the same result can be 
obtained by the use of two inverters. Either a positive or 
negative pulse is available at the output of each RS Пір- 
flop. With a single type-7404 hex inverter, three RS flip- 
flops can be constructed (rather than two using a single 
7400 quad NAND gate). 

The operation of an RS flip-flop constructed from 
either inverters or NAND gates is controlled by the 
current-sinking ability of a TTL (transistor-transistor 
logic) device output, since a floating input connected to 
an output that is low will also be pulled low. These 
pulsers are a means of manually generating signals that 
can be used to enable or clear such devices as monostable 
multivibrators (one-shots), counters, latches, and so on. 


Logic Switch PADDLE 

As the name implies, the device in figure 2 allows 
definition of a logic 1 or 0 on each of eight parallel lines. 
A single-pulse switch is also provided to generate an in- 
terrupt pulse that is latched by a 7474 D-type latch. Each 
of the eight lines is three-state buffered and enabled by 
the same external pulse that clears the D latch. Used with 
an 8080A microprocessor, the output line marked P can 
be tied to INT (the processor's interrupt line) and the 
input-enable signal, labeled E, can be connected to the 
microprocessor's interrupt-acknowledge line, INTA. 
This allows the PADDLE to function as an interrupting 
device. Once INT has been accepted, INTA will gate the 
instruction defined by the logic switches (usually a 
special-restart subroutine call, RST X) onto the data bus. 


Number Type +5V 
IC1 7404 14 


GND 
7 


Figure 1: Schematic of а PADDLE for manually producing 
bounceless pulses. GWI thru SW3 are momentary-contact 
switches; A thru F are sections of a 7404 hex inverter integrated 
circuit, 


Table 1: Examples of BOC (binary/octal code) coding using 
two seven-segment displays and their decimal points to 
represent an 8-bit number. 


A short program to test this function using RST 4 is given 
in listing 1. Alternately, the PADDLE can be used as an 
input device to the accumulator (by properly using E 
with device decoding), or E can be tied to ground and 
the logic switches used as individual switches. 


Display PADDLE 

This device (see figure 3) displays an 8-bit word on 
seven-segment LED (light-emitting diode) displays in 
either the BCD (binary-coded-decimal) format or a BOC 
(binary /octal-code) format. The BCD format is actually 
the hexadecimal display obtained with the 7447 seven- 
segment decoder, Since the upper six digits of this code 
are not particularly useful, or at least not easily memo- 
rized, we have devised the BO€ format in order to dis- 
play an 8-bit word using the two seven-segment displays 
and their associated decimal points. 


Number Type 


IC1 7474 


IG2 74368 
СЗ 74368 


15 
м го | 
№ 


ЧС NORMALLY CLOSED 
HO NORMALLY OPEN 


CHERRY 
MICROSWITCHES 


Figure 2: This PADDLE circuit permits the sending of 8 bits of 
data to a processor by functioning as either an interrupt or an 
input device. Switch C is of the momentary variety, while the 
eight data switches are SPST (single pole, single throw). 


Listing 1: Routine to exhibit function of the Logic Switch 
PADDLE as an interrupt device. An indefinite delay is generated 
by use of EI (enable interrupts) followed by HLT (halt). Each 
time an interrupt is generated the display will increment by one. 


SUB A 
INRA 
OUT 
DISPLAY 


‘CLEAR ACCUMULATOR 
AGAIN, 


HLT /INTERRUPT IS ENABLED 
000 040, /RESTORE STACK POINTER 
JMP /RST 4 MUST BE JAMMED ON DATA BUS 
/AT TIME OF INTA IN ORDER TO RETURN 
/TO NEW DELAY 
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Number 
IC1 


Type 
5 


Figure 3: Binary data on lines DO thru D7 can be displayed on two seven-segment LED (light-emitting diode) displays in either BCD 
(binary-coded-decimal) or BOC (binary/octal-code) format (see text) using the Display PADDLE, Resistors R1 thru R16 are 240-ohm 


4 W, 


Binary /octal-code format is binary in the sense that the 
two most significant bits are displayed on the decimal 
points, and it is octal since the remaining six bits are 
displayed as two octal digits on the seven-segment 
displays. BOC represents a substantial advantage over 
normal numeric display because only two rather than 
three displays and decoders are required, Although one 
could monitor the eight lines using alphanumeric hexa- 
decimal displays, these are much more expensive than 
seven-segment displays with decimal points. 

The ability to use the displays in either a BCD or BOC 
format is selected by using one of two jumper-wired dual- 
inline plugs inserted into a 14-ріп DIP (dual-inline 
package) socket. The eight data-input lines, DO thru D7, 
are brought to a pair of 7475 quad D latches. The outputs 
of the latches, QO thru Q7, Q6, and Q7, are routed via 
the DIP plug to obtain the selected display format. In 
either configuration, signals from QO thru Q2 bypass the 
DIP plug and connect directly to the three least signifi- 
cant inputs of the 7447 decoder-driver for the right-hand 
display. 

In the BCD configuration, the DIP plug directs Q3 to 
the MSB (most significant bit) input of IC3, the right- 
hand 7447, and Q4 thru Q7 to the appropriate inputs of 
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IC4, the left-hand 7447. The decimal points of the 
displays are not connected. 

In the BOC configuration, the DIP plug directs Q3 thru 
Q5 to IC4, grounds the MSB inputs of both 7447s, and 
connects Q7 and Q6 directly to the left- and right-hand 
decimal points of the FND 507 LED displays. Use of the 
logical complements of Q6 and Q7 is necessary because 
the FND 507 is a common-anode display. 

On the PADDLE module, the gating inputs to the 7475 
quad D latches are tied together and labeled E (enable). 
When E is at logic 1, the data present on lines DO thru D7 
is displayed; on the 1-to-0 transition it is latched. In this 
manner the Display PADDLE can be used as an output 
device (provided proper address decoding is implemented 
to allow the 7475s to latch the data bus at the correct 
time). 


A/D-D/A PADDLE 

The PADDLE in figure 4 can be used as either an A/D 
(analog-to-digital) converter or a D/A (digital-to-analog) 
converter. It consists of the following: a 7404 hex in- 
verter, two 7475 quad D latches, a 1408L8 8-bit D/A con- 
verter, a 741 operational amplifier (op amp), and a 311 
voltage comparator. Because the latter three devices re- 


E | > 
б? | > 
06 [> 
05!) > 
04 |[> 
t Eo 
оз [ > 
o2 [ > 
D to 
20 | > 


Figure 4: Analog-to-digital and digital-to-analog conversion of 
data is performed by the A/D-D/A PADDLE in conjunction 
with the SAP program in listing 2. V4, and Vap are the analog 
input and output lines, respectively. The asterisk indicates the 
voltage reference point; jumper ] allows generation of negative 
output voltages. IC 6 is one section of a 74368 integrated circuit. 


quire +12 V and —12 V, wire-insertion sockets labeled 
+У and —V are provided on the PADDLE for connec- 
tion to an external power supply. 

Let us first consider the use of this PADDLE as a D/A 
converter and note its limitations. The PADDLE is 
designed so that once an 8-bit word is latched by the 
7475s, the 1408 D/A converter converts this byte into a 
proportional current. The 741 operational amplifier con- 
nected to the output of the D/A converter serves as a 
current-to-voltage converter, When the jumper shown in 
figure 4 is not inserted, the D/A converter is in a unipolar 
mode and can generate voltages between O and the 
positive external power-supply voltage. In the unipolar 
mode, the voltage range is dependent upon the reference 
current supplied to the D/A converter and the amplifier 
feedback resistance at the output of the D/A converter. 
The calculation of this voltage is based on the digital 
value of the 8 bits DO thru D7: 


V Dj ,D , D2 , D3 , D4 
Vio = = В — + Z — — + = 
ы ge R( 2 i ^» ux 3 + 
D5 D6 D7 ) 
64 128 256 


%5Ұ 


1K LM311 
> 2 7 S VAI 
1C6 ё 
74568 Ж 
pF 
100K 
+5V 
Нек 2.2К 
x| |» 


2000 


-12У %12У 


Туре 
7475 
7475 
MC1408L8 
LM741 
LM311 
74368 


Number 
IC 


where R, is the resistance provided by a 1 k-ohm poten- 
tiometer and R, is 5.1 K-ohms (from the amplifier feed- 
back resistor). Note that V «at the node labeled with the 
asterisk in figure 4 is determined by the voltage-divider 
circuit and is calculated to be 1.18 V. As К, is reduced to 
zero, the voltage output goes to a minimum value of ap- 
proximately +4.0 V. Based on the previous equation, we 
can infer that an impedance of about 500 ohms exists at 
pin 14 of the 140818. 

To use the D/A converter in a bipolar mode requires 
insertion of a jumper on the PADDLE. This jumper con- 
nection is made between two wire-insertion sockets. It in- 
troduces an offset current via R, that permits negative 
output voltages to be obtained. Note that R, as defined 
can be interpreted as a scaling factor because it approx- 
imately defines the range of voltage values possible at 
the output Vae. 

This only approximately defines the range in the 
bipolar mode because of the parallel resistance of R, in- 
troduced into the voltage-divider circuit. Because the in- 
verting input of the operational amplifier is at virtual 
ground, the resistance from V to ground now becomes 
the 2.2 k-ohms of potentiometer R, in parallel with the 
680-ohm resistor. Introducing the offset current (V „/В.) 
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Figure 5: Jumpers located at C allow the 8-Bit Address Decoder PADDLE to decode any eight consecutive addresses out of a possible 


256. 


yields the bipolar voltage: 


Vep / 00 , D1 , D2 , D3 , 04 
= “ep (= di me il 74 
Уло о Ри tu tu t 
05 D 6 Dri Vu 
64 1 128 ie? R, Ni 


As a result of the reference voltage's dependence on R,, 
both the offset and scaling potentiometers must be 
adjusted to give a voltage symmetric about 0 V. The 
resolution of the D/A converter in either unipolar or 
bipolar mode is one part in 256, or 0.4%. 

Now let us consider use of the PADDLE as an A/D 
converter. This is accomplished by using a software 
routine in conjunction with the D/A converter and the 


Listing 2: SAP, the successive-approximation program. Also see 
figure 6. 


SAP, SUB À MOV А.В 
LXI B ХНА С 
0000 MOV С,А 
2000) МЕХТ, МОУА,В 
MYVI D RAR 
010Q MOV B,À 
ADC, ORA B MOV A,C 
MOV C,A DCR D 
OUT JNZ 
DAC ADC 
IN PAGE 
FLAG RET 
ANI WAIT, NOP 
200Q ІМР 
INZ NEXT 
WAIT PAGE 
PAGE 
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voltage-comparator integrated circuit. The 311 voltage 
comparator compares the analog input voltage, V,,, to a 
reference voltage, Ухо, supplied by the D/A converter, 
derived from a program-generated digital input. The 
selection of inputs to the voltage comparator with V,, at 
ріп 3 and Vao at pin 2 of the LM311 (IC5) is based on 
impedance matching (ie: pin 2 is a high-impedance input 
and avoids loading the analog-signal source). 

Now the two voltages are compared in relative 
magnitude and the result is reflected in the output (pin 7) 
of the comparator. If V, is greater than У, the output 
will be at the negative saturation voltage; conversely, if 
Va is less than Ухо, the output will be at the positive 
saturation voltage. Because the LM311 has an open- 
collector output, the output voltage is made TTL- 
compatible by adding a pull-up resistor tied to +5 V. 

The output is tied to D7 of the data bus through a 
three-state buffer, thus allowing the signal to be 
monitored by SAP (a successive-approximation pro- 
gram, given in listing 2, with the flowchart shown in 
figure 6). A logic state of 1 at D7 indicates that an output 
byte (іе: Ухо) is too low, while a logic 0 indicates that the 
byte is too high. 

SAP starts with the most significant bit and either sets 
or clears it depending upon the status of D7. This process 
of setting or clearing successive bits is continued until all 
8 bits have been tested. Therefore, if the analog input 
voltage is constant over the duration of the SAP execu- 
tion time, it can be measured to within 0.4%. SAP takes 
eight steps to adjust У,- regardless of the value of Ух. 
Thus, the rate of conversion is constant in this particular 
software version of an A/D converter. Calculating the 
maximum rate of conversion requires computation of the 
SAP execution time because each SAP step allows suffi- 
cient settling time for the D/A converter. 


8-Bit Device Decoder PADDLE 

This PADDLE uses one 7404 hex inverter, one 7400 
quad NAND gate, and a 74138 3-to-8-line decoder (see 
figure 5). It allows generation of device-select pulses for 
use in accumulator I/O typical of the 8080 family of 
microprocessors, As a decoder, the PADDLE provides 
unique decoding for eight adjacent device codes from 
XXO to XX7 over the range of 256 devices. This is done by 


SUS A CLEAR A AND 
LXI B С; PUT TEST 
000Q PATTERN IN 
2009 B +2000 


MVI 0 SET О FOR 
010Q BIT COUNT 


"810 


SAVE ALL '1' 
BITS FROM A 
AND B IN A 


STORE AS 
CURRENT 
VALUE IN C 


COMPARE 
CURRENT 
VALUE TO 
UNKNOWN 


DECREASE MOV А,В 
WAIT EQUAL CURRENT ХВА C 
NUMBER OF VALUE: RESET | MOV Сд 
CLOCK CYCLES TEST BIT» 0 
SHIFT TEST MOV А,В 
BIT TO NEXT RAR 
LESSER DIGIT | MOV В, А 
FOR NEW B 
RESTORE A MOV A,C 
TO CURRENT 
VALUE 
DCR D 
TE 
BITS DONE 
- РАСЕ 


RETURN RET 


Figure 6: A flowchart of SAP, the successive-approximation 
program of listing 2. The 8080 code is shown with each 
flowchart step. 


jumpers in wire-insertion sockets on the PADDLE, which 
select unique decoding for A7 thru АЗ (or A15 thru A11) 
of the address bus lines. 

Once a device code is generated, it must be ORed (off 
of the PADDLE module) with either I/OR (referred to 
as IN ) or VOW ( OUT ) to create a device-select pulse 
for input or output, respectively, IN and OUT are ob- 
tained by NANDing the appropriate latched status bit 
with the control pulses DBIN (input) or WR. (output) on 
an 8080 processor. In terms of the 5-100 bus, IN is de- 
fined as sINP (pin 46) NANDed with pDBIN (pin 78), 
while OUT is PWR (pin 77) inverted and NANDed 
with sOUT (pin 45). 


Construction Details 

The printed-circuit layouts for the five PADDLEs are 
presented in figure 7. Each board is 3 inches long and 
either 14% ог 2 inches wide. The extra section of the 
Display PADDLE which supports the seven-segment 
display at a comfortable viewing angle is 1% inches long. 

The component layouts for the PADDLEs are given in 
figure 8. Because the layouts are for single-sided copper 
foil, all jumpers, as well as all other components, were 
run parallel to the edges of the PADDLE, with none of 
the jumper wires crossing. Note that the pins for power 
and ground must be carefully aligned for insertion into 
the breadboard. The power bus is assumed to be the 
outer strip on the breadboard. 

All circuit-board holes were drilled with a #65 drill bit 
(with the exception of holes for wire-insertion sockets; 
these required a #55 drill bit), The small switches used for 
the pulsers required that slots be cut with the wheel-cutter 
blade of a Dremel tool. Marks are provided on the switch 
pads for guide holes to be drilled at each end of the slots. 

It was found convenient to mount the Display, 8-Bit 
Address Decoder, and A/D-D/A PADDLEs on the side 
of the breadboard away from the experimenter, while the 
Logic Switch and Pulser PADDLEs were plugged into the 
breadboard on the side nearest the experimenter (see 
photo 1). This accounts for the manner in which the 
PADDLEs were labeled in figure 7. 

With this arrangement, switches and pulsers are close 
at hand and easy to manipulate, while the display is posi- 
tioned to face the experimenter and the wire-insertion 
sockets and their associated jumpers are out of the way. 

Once the circuit boards are etched, drilled, and tin- 
plated, the following steps provide the most systematic 
approach for assembly: 


1. Spray-paint the component side of the board with 
enamel. 
. Label component side with transfer letters. 
. Spray labels with clear acrylic coating. 
. Insert wire jumpers; solder and trim leads. 
. Insert resistors; solder and trim leads. 
. Insert and solder IC sockets. 
. Insert and solder potentiometers, 
. Insert capacitors; solder and trim leads. 

. Using either wire-wrap posts or #24 gauge wire, 
mount breadboard-insertion pins so that they extend 0.3 
inches below the board, solder, and trim flush on compo- 
nent side. 

10. Insert and solder wire-insertion sockets. 
Text continued on page 356 
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Figure 7: Full-size printed-circuit-board patterns for the five PADDLEs. 
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Pulser PADOLE: Total 
1 7404 


1 14-pin IC socket 

3 Cherry Microswitch 
Logic Switch PADDLE: Total 
1 7474 


74368 

14-pin IC socket 

16-pin IC socket 

Display PADDLE: Total 
7447 


7475 

FND 507 

DIP plugs (16 pin) 

16-pin IC sockets 

24-ріп ІС socket 

240-ohm, '4 W resistors 
PADDLE: Total 

7475 


№ = № 


Pe О о № 


[к Б ЕЧ 


AID- 


1 
MC1408L8 
16-pin IC sockels 
wire insertion sockets 


680 ohm, 14 W 

1K, AW 

2.2 k-ohm, % W 

5.1 k-ohm, 4 W 

100 k-ohm, 14 W 

1 k-ohm potentiometer 

2 k-ohm potentiometer 
Code PADDLE: Total 

7400 

7404 

74138 

14-pin IC sockets 

16-pin IC socket 

wire insertion Sockets 
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Table 2: Components necessary for each PADDLE and their 
approximate costs. 


Listing 3: Program to log 256 points of an analog signal by 
calling SAP and then display the resultant conversions, used in 
conjunction with the PADDLE setup in figure 10. 


LXI H /INITIAL ADDRESS OF DATA TABLE 
TABLE 
PAGE 

LAD, CALL fCONVERSION SUBROUTINE 
SAP /RETURN WITH VALUE IN C 
PAGE 
MOV M,C /PUT POINT IN TABLE 
INR L /NEXT TABLE POSITION 
INZ "LOGGED 256 POINTS? 
LAD МО 
РАСЕ 

DISC, MOV A,M /YES:GET POINT FROM TABLE 
MVID /SET DELAY FOR DISPLAY 
1DH 

STALL, OUT ‘DISPLAY POINT 

DAC 
DCR D ‘COUNTDOWN 
JNZ ‘DELAY DONE? 
STALL МО 
РАСЕ 
INR L {NEXT TABLE POSITION 
IMP /ENDLESS DISPLAY 
DISC 
PAGE 
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Photo 1: Complete PADDLEs mounted on a breadboard socket. 
Starting at bottom center and moving counter-clockwise: 
Pulser, Logic Switch, Display, 8-Bit Address Decoder, and 
A/D-D/A. 


Text continued from page 353: 
Table 2 lists the components necessary for each PADDLE 
module and their approximate costs. 


Experiments Using PADDLES 

This quintet of PADDLEs defines a set of circuitry that 
is indispensable for most interfacing projects. Cost is 
minimal compared to the benefit derived from the 
modules. As stated above, usually only a few additional 
logic gates are required in order to use the PADDLEs as 
peripheral devices. Although we leave their applications 
to the needs and imagination of the user, a few elemen- 
tary applications are described here. We have already 
discussed how to implement the Logic Switch PADDLE 
as a vectored-interrupt device to enter an RST instruc- 
tion. 

A second application for a simple I/O circuit can be 
constructed using the Address Decoder, Display, and 
Logic Switch PADDLEs as shown in figure 9. This circuit 
requires only four additional gates and an inverter for 
device-select-pulse generation. A program to test the cir- 
cuit would contain a loop with instructions to receive in- 
put from the Logic Switch and send output to the 
Display. 

A third application uses the A/D-D/A and Address 
Decoder PADDLEs to log and display 256 points of a 4 V 
peak-to-peak sine wave (100 Hz, see figure 10). A main 
program and subroutine are given in listing 2 and listing 
3. Note that the successive-approximation program of 
listing 2 uses a subroutine that is discussed under the 
A/D-D/A PADDLE. The conversion rate from analog to 
digital can be found by calculating the execution time per 
point of the log-analog-data program. With an 8080A 
mícroprocessor operating at 2 MHz, this time is 
calculated to be 0.41 ms per point, (Displaying this signal 
on an oscilloscope in an undistorted digital form requires 
the sarne rate of display as conversion; this is done by use 
of the D register as a delay counter in the display- 
conversion program.) 
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Microsette, the undisputed industry 
leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes | 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 


LOOK AT OUR PRICES 


Figure 9: Configuring three PADDLEs as an 1/O (input/output) device for an 8080-type | | 
system requires a single 7402 inverter. | | 
| OSCILLOSCOPE | | 
OSCILLATOR | | 
6 7 АО А! UPS shipment in Cont. USA incl. 
| We can not ship to РО. Boxes | 
1 au | [Length Оу | Price | | 
| UBTOTAL | 
| TOTAL | 
i m —>°° | Check or money order enclosed O | 
Lem pM | Charge to: Visa O Master Card O 
p ond | Account No. | 
=~ c | Expiration Date 
АЭГ> [704 | 
аг > [> bs | 
| B 
АШ 2 | >06 LSIGNATURE «лға. m ж-ш. «шашы» 
ао [> —{ >07 


"C 475 Ellis Street 


Figure 10: PADDLE configuration to convert the output of an audio oscillator to digital 
form and back to analog for display on an oscilloscope. 


МЕ. View, CA 94043 _ 
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META TECHNOLOGIES 


26111 Brush Avenue, Euclid Ohio 44132 


CALL TOLL FREE 1-800-321-3552 TO ORDER 
IN OHIO, call (216) 289-7500 (COLLECT) 


FILE BOX 


DISKETTE STORAGE SYSTEM 


$ 24? D 514" disks 


$29.95 ... for 8" disks 


'RINGS' & 
THINGS 


Help prevent data loss and media damage 
due to improper diskette centerin ng and 
rotation with the FLOPPY SAVER™# rein- 
forcing hub ring kit. 7- mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 


HUB RING KIT for 5" diskettes . $10.95 
REFILLS (50 Hub Rings) $ 5.95 


Protect your expensive disk drives and 
your valuable diskettes with our diskette 


drive head cleaning kit. The kit, consisting | 


of a pair of special “diskettes”, cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 


CLEANING KIT for 5:14" drives . $24.95 


PLASTIC LIBRARY CASES 


Single Sided, Soft-Sectored 5'4-inch, 
(for TRS-80™) Mini-floppy 


еа аа 
$ 21? 9 of 10 


These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labeis and write- 
protect tabs in a shrink-wrapped box. 


PLAIN JANE" 


DISKETTES 
The Beautiful Floppy 
with the Magnetic Personality™ 


Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white бох... no fan- 
cy printing, fancy names or fancy labels, not 


MTC brings you the ULTIMATE diskette 
pon system, at an affordable price. Stor- 

50 to 60 diskettes, this durable, smake- 

ed acrylic unit provides easy access 
eder the use af index dividers and ad- 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry- 


even our own (labels cost money). Trust us. 


PLAIN JANETM Diskettes $21.95 
10 boxes ol 10 . . (each box)$21.50 


(not shown) 
An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshell! 
Case opens into a vertical holder for easy ac- 
cess. 


514-inch diskette case 


ing handle. 


MICROPARAPHERNALIA 
DISKETTES (box of ten) 
514" PLAIN ЈАМЕТМ , 
514" DATALIFETM MD 525-01 .. 
8" DATALIFETM FD34-1000. 
8" DATALIFETM FD34-8000 .... 


$26.95 
,.,$33.95 
$43.95 


NEWDOS by APPARAT 


NEWDOS/80 x SPECIAL $129.95 
NEWDOS + to 
NEWDOS/80 UPGRADE 


35-track 
40-track .. 


TRS-80'^ DISK 
AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED 529.95 
1001 THINGS TO DO WITH YOUR 
PERSONAL COMPUTER ....$ 7.95 


TRS-80 is x trademark ol the 
Radio Div 
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MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 


Products damaged in 
transit will be ex 


B-inch diskette case 


Let Your TRS-80'" Test Itself With 


THE FLOPPY DOCTOR & 


MEMORY DIAGNOSTIC 


by THE MICRO CLINIC 


A campista checkup for your Model |. THE 
FLOPPY DOCTOR completely checks every sec- 
tor of 35- or 40-track disk drives. Tests motor 
speed. head А7 controller functions, 
Status bits a rovides co Ша. error logging. 
THE MEMORY 'DIAGNOSTI checks for proper 
write/read, refresh, executability and exclusivity 
ol all address locations. Includes both 
diagnostics and complete instruction manual. 


SYSTEM DIAGNOSTICS $19.95 


An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-, or 80- 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 


| DOCTOR, Version 3.0. 
B SYSTEM DIAGNOSTICS-V3..$24.95 


PRICES IN EFFECT 
April 1, 1981 THRU 
April 30, 1981, 


and Offerings subject to 
ed. | change wi 


| and 150 standards. 


WE ACCEPT 

3 ШЕТЕН СЕ 
. HAR 
Prices, Specificiations, * CHECKS Р 


* MONEY ORDERS 
notice. » COD 


VERBATIM'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 


DATALIFE 


Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior new and more! Meets 
or exceeds ІВМ, Shugart, ANSI, ECMA 
Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. | 
Buy the best . . . buy DATALIFETM 


| VERBATIM DATALIFETM DISKETTES 


5%-inch (box ol 10) 
MD525-01 .. 


T . $26.95 
lOboxesof lO . . (each Бох}$ 25.95 


| 8 inch FLOPPIES 


Single-Density, FD34-1000 .. $33.95 
Double-Density, FD34-8000 . $43.95 


CALL FOR INFORMATION ON 
OTHER PRODUCTS 


M $3.00 for shipping 

«$3.00 EXTRA for C.O.D. 

= Ohio residents add 644% 
sales tax. 

8104 


Circle 273 on inquiry card. 


What's New? 


| PUBLICATIONS 


UPTREND 


UPTREND is written and designed 
to heip owners of Personal Software's 
programs increase their productivity. 
It inciudes how-to articles on program 
usage, questions and answers, infor- 
mation on the programs rhernselves, 
and letters and interviews with pro- 
gram users. The publication 15 sent to 
Owners of Personal Software's pro- 
grams, and it is available at computer 
retail stores selling the company's 
products. Contact Personal Software 
inc, 1330 Bordeaux Dr, Sunnyvale 
СА 94086, [408] 745-7841. 


Circle 400 on inquiry card 


1980 APL Users 
Meeting Proceedings 


The proceedings of the October 
1980 APL users meeting are available 
from! P Sharp Associates. The book is 
comprised of 52 papers read ar the 
meeting. The subjects covered are 
APL resources, APL for hnancial ap- 
plications and economic forecasting, 
international networks, personnel- 
and record-handling systems, in- 
house APL timesharing services, APL 
techniques and programming tools, 
teaching APL, and more. The price is 
$18 per copy. Contact ! P Sharp Asso- 
ciates Ltd, Publications Department, 
145 King St W., Toronto, МӘН 148, 
Canada, [416] 364-5361. In the US, 
address | P Sharp Associates Inc, 1 200 
First Federal Plz, Rochester NY 14614, 
[716) 546-7270. 
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Music and 
Microprocessors 


Hal Chamberlin's Musical Applica- 
tions of Microprocessors provides 
coverage of digital microprocessor- 
sound and music synthesis. This book 
discusses linear techniques for micro- 
processor applications, musical appli- 
cations for 16-bit microprocessors. 
and all phases of waveform shaping 
and filtering. Waveform charts, 
nomographs, and sample control and 
generation programs written in BASIC 
are provided to inspire experimenta- 
tion and application. It is published by 
Hayden Book Company Inc, 50 Essex 
St, Rochelle Park NJ 07662, (201) 
B43-0550. The cost is $24.95. 

Circle 402 on inquiry card 


H H Smith Catalog 


H H Smith Inc, a manufacturer of 
electronic components and hard- 
ware, has published Catalog 810 for 
design engineers and purchasing 
agents. Printed-circuit board supports, 
cable clamps, and spacers are among 
the items featured, Contact H H Smith 
Inc, 812 Snediker Ave, Brooklyn NY 
11207, |212) 272-9400. 


Circle 403 on inquiry card 


Micro Media Magazine 


This bimonthly magazine provides 
software reviews, graphic art, adver- 
tisements, articles; and more for the 
Heath H-8, -88, -89, and Zenith 289 
computers. The magazine comes in 
an interesting format: on a floppy 
disk. 

Subscriptions are $11.95 for a 
single issue and $55 for a year. Micro 
Media supports tts subscribers by 
making the magazine available in 
both Benton Harbor and Microsoft 
BASIC, as well as HDOS or CP/M disk 
formats. Contact Micro Media at 
POB 402286, Garland TX 75040. 
(800) 527-4830, ext 101; in Texas 
[BOO) 442-4884, ext 101. 


Circle 404 on inquiry card 


Where Do New Products Items Come From? 


TRS-80 Users 
Software News 


CIE People's Software News is 
free to TRS-80 users. The publication 
has news of the activities at People's 
Software, where public-domain soft- 
ware is distributed for a copying 
charge. The price for a cassette of pro- 
grams 5 $10.95. The current 5-tape 
library contains 206 programs, for 
$54.75. Contact the Computer Infor- 
mation Exchange Inc, POB 159, San 
Luis Rey CA 92068, (714) 757-4849. 
Circle 405 on inquiry card 


i — —Á— 


H-8 Programming 
for Beginners 


This book, written by Don Inman, 
Ron Santore, and Bob Albrecht, is de- 
signed for Heathkit H-8 users. Com- 
puter terms are defined for beginners, 
and each chapter tests the reader's 
knowledge by challenging him or her 
to write a short program or subrou- 
tine. The book is a short program- 
ming course that explains assembly 
language and serves as an introduc- 
tion ta Benton-Harbor BASIC. It is 
available for $8.95 from the Dilithium 
Press, ЗО М W 23rd РІ, Portland OR 
97210, |503) 243-1160. 


Сисіг 406 on inquiry card 


Software Buyer's Gulde 


The Official Software Buyer's 
Guide is published each January and 
July. it contains listings of software 
for business applications, word pro- 
cessing, operating systems, games, 
and general programs for many 
microcamputers. For information on 
space deadlines, advertising rates, 
and availability, contact OSBG, List- 
ing Department, POB 18278, Reno 
NV 89511, [702] 356-8400. 


Circle 407 on inquiry card 


The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos fram manufacturers and suppliers to this 
marketplace, The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "Whats New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 


company performance. 
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Small Business System 
from Systel 


The КЕРОЕТ/ВО is a portable Dusi- 
ness system for less than 5 10.000. It 
combines the 8085 and ZBO micro- 
processors, 64 K bytes of memory, a 
keyboard; a 12-inch, 80-column by 
25-ine video display, two 95-4nch 
floppy-disk drives, a 9 by 7 dot-matrix 
printer, and two К5-232С serial ports 
in a single unit. CP/M is included. 
Systel offers a selection of business 
programs as an option. Tne Model 11 
has a suggested retail price of $8950, 
and includes two  double-sided, 
double-density drives. The Model 15 
has two double-sided, quad-density 
drives, and costs $9950. For more in- 
formation, contact Systel Computers 
Inc, 20370 Town Center Ln, Cuper- 
tino CA 95014, (408) 253-0997. 
Circla 408 on inquiry card 


Systems from Zeda 


The 520 series of portable micro- 
computers feature a ZBOA micropro- 
cessor, a video display, floppy-disk 
drive, and detachable keyboard. The 
series can be powered by standard 
110 VAC current, 12 МОС, or op- 
tional internal batteries. You can 
order your systern with either a 5-, 9-, 
or 12-inch video screen (е: the 
Models 525, 529, of 522, respec- 
tively). The series has 48 K bytes of 
programmable memory, 2 K bytes of 
video programmable memory, a 
double-density floppy-disk-drive con- 
troller, and a 200 K-byte drive. А 
400 K-byte quad-density drive is avail- 
able. Up to three drives can be added 
to the systern. A Centronics printer 
port, an R$-232C serial port, and a 
bar-code-reader port for a Hewlett- 
Packard HEDS-3000 digital wand are 
provided. The CP/M-compatible 
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What's New? 


6800/6809 Development 
Systems Can Offer 
2-Megabyte Storage 


The Scoutsystem development sys- 
tems from SSB [Smoke Signal Broad- 
casting) are for 6800/6809 micropro- 
cessors. They provide 2 megabytes of 
floppy-disk storage and up to 
64 Kbytes of progranmable mem- 
ory. The series features a video dis- 
play, dual 5- or 8-inch disk drives, plus 
SSB's Hunter debugging package, 
which allows memory, register, and 
stack contents to be inspected and 
changed. Software includes a macro- 
assembler that provides rélocatable 
code. An MDOS conversion package 
permits files generated under it to be 
read by SSB's DOS&8 ог DOS69 and 
vice versa. A text editor and text pro- 
cessor are available. The EPROM 
(erasable programmable  read-oniy 
memory) programmer can handle 
| K-, 2K-, or 4 K-byte EPROM s. An 
optional in-circuit emulator allows the 
host system to be tied into the target 
systern. The Scoutsystem series also 
contains a diagnostic routine for iden- 
tifying failed integrated circuits. Prices 
for the Scoutsystem series range from 
under $5700 to $7745. Contact 
Smoke Signal Broadcasting, 31336 
Via Colinas, Westlake Village CA 
91362, (213) 889-9340. 


Circle 409 an inquiry card 


ZEDOS operating system has all the 
CP/M and CDOS + system calls, plus 
ZEDOS calls. A status line displays a 
program counter; disk-error informa- 
tion; a low-power indicator; a type 
ahead buffer; system idle, screen 
frozen, and printer activated flags; 
and disk status. The prices are $4495 
for the 522, $3995 for the 525, and 
$4195 for the 529. Contract Zeda 
Computers International Ltd, 1562 W 
820 North, Provo UT 84601, (801] 
377-9948. 
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6809 Board 
for the Apple Il 


The Mill is à 6809 microprocessor 
board that plugs into the Apple il. It 
can be used in manufacturing or labo- 
ratory process-contro! monitoring and 
concurrent programming tasks. Users 
can run existing 6502 programs, 
6809 programs, or any software 
reassembled for the 6809 from ex 
isting 6800 source code. In operation, 
the 6809 and 6502 run concurrently, 
with the 6809 acting as the bus 
master during the 6502% bus ac 
cesses. Typically. the 6809 сот- 
mands 80% of the available bus time 
for memory accesses and data trans- 
fers. The 6502 can stop the 6809 for 
time-critical ИО operations. Sections of 
6502 programs can be recoded into 
6809 machine language. The FLEX 
operating systern can be employed 
with the Mill. The Mill features directly 
addressable stacks and the position 
independence of code, and it allows 
the Apple I| to be used in a multipro- 
gramming mode. The Mill is available 
from Stellation Two, POB 2342, Santa 
Barbara CA 931 20, for $275. 


Circle 411 on inquiry card 


16 Megabytes of 
Storage on the ОТ 


ОТ System сап be used for ac- 
counting, word-processing. and 
scientific applications. It features a 280 
microprocessor, two 8-inch floppy- 
disk drives, a controller for double- 
sided, double-density 5- and 8-inch 
drives, and a Televideo 920C video 
terminal. There are 48 K bytes of dy- 
namic programmable memory (ех- 
pandable to 64K bytes}, a 2 K-byte 
monitor program and Disk BIOS 
(Basic ИО Subsystem) оп an EPROM, 
two К5-232С ports, two parallel ports, 
a real-time clock, and the CP/M 2.2 or 
the MP/M operating systems. 

The QT System+ comes in two 
versions. The I-megabyte, single- 
sided, doubie-density system sells for 
$4295. The 2-megabyte, double- 
sided, double-density unit is priced at 
$4995. For complete details, contact 
ОТ Computer Systems Inc, 15620 § 
Inglewood Ave, Lawndale CA 
90260, |800) 421-5150; in California 
(213) 970-0952. 


Circle 412 on inquiry card 


P. “ 


Voice-Entry 


Terminal for the Apple Il 

The VET/2 voice-entry terminal 
plugs into any slot of a 48 K-byte 
Apple il. A direct keyboard link allows 
the user to choose keyboard or voice 
input at any time, Once a word has 
been entered into the program, 
whenever it is spoken, the function 5 
performed. The VET/2 is supplied 
with preprocessor, interface board. 
software with demonstration pro- 
grams. noise-canceling headset 
microphone, and a users manual. 
The price is $895 from Scott In- 
struments, 815 N Elm, Denton TX 
76201, (817] 387-9514. 
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Connect Your 
Selectric to a Computer 


The Escon interface system іп- 
cludes all the electronics, connectors, 
and instructions necessary to convert 
ап IBM Selectric typewniter into ап 
Output printer. Units have been de- 
signed for $100 systems, and RS- 
232C serial, parallel, and IEEE-488 in- 
terfaces. No drilling or modification is 
required. The typewriter can still be 
used in a normal fashion, and its eligi- 
bility for IBM warranty and service 
will not be affected. Printing speed !5 
15 cps (characters per second), which 
is approximately 160 words per min- 
ute. Prices range from $595 to $675. 
For details, contact Ipex Intemational 
Inc. 16140 Valerio St, Van Nuys CA 
91406, (213) 781-0020. 
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What's New? 


Floppy-Disk 
Drives from Commodore 


The 8060 series of 8-inch floppy- 
disk drives includes the CBM 8062, 
which can store 3.2 megabytes of 
data, and the CBM 8061, which 
handles up to 1.6 megabytes. The 
8061 reads and writes one side of the 
disk, while the 8062 handles both 
sides. The drives and operating sys- 
tem are compatible with the IBM 
3740 format and Commodore's other 
drives. For more information, contact 
Commodore Business Machines Inc, 
950 Rittenhouse Rd, Norristown PA 
19403, |215) 566-7950. 


Сігсів 415 on inquiry сага 


Video Terminal 
from Perkin-Elmer 


Тһе Perkin-Elmer Model 5505 is a 
block mode/editing video-display unit. 
Three modes allow for conversational 
timesharing, transaction processing, 
and test manipulation or software de- 
velopment. The 5505 offers an op- 
tional second page of scrolling mem- 
ory. The 24-line screen windows into 
48 lines by 80 columns of text. The 
standard keyboard has 83 keys, in- 
cluding a numeric pad and four pro- 
gram function keys. A serial printer 
port is standard, as weli as automatic 
on/off host control over terminal 
block transmissions and half intensity, 
blink, nondisplay. and protected fea- 
tures. Transmission types included 
are: send all, send unprotected only, 
send line, send page. and send from 
home to stop code. The 5505 is priced 
at 51189. Contact Perkin-Elmer, Ter- 
rninals Division, 360 Rt 206 South, 
Flanders NJ 07836, (201) 229-6800. 
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Pitch Analyzer for 
Speech Synthesis 


The Visi-Pitch extracts and mea- 
sures vocal pitch in real time. The de- 
vice provides visual or numerical de- 
scriptions of pitch variability, speech 
rhythm, and intonaton contours. It 
can be used in the testing of speech 
synthesis and recognition systems, 
and in speech therapy. The Visi-Pitch 
interface can transfer frequency or 
period information to 8-bit parallel in- 
puts. The period data is generated 
after each pitch penod, and frequen- 
Cy data is generated every 0.5 sec- 
onds. The data output is 3-state 8-bit 
parallel. The price for the unit is 
$2410 from Kay Elemetrics Corpora- 
ton, 12 Maple Ave, Pine Braok NJ 
07058, (201) 227-2000. 


Circle 417 on inquiry card 


16 K-Byte Memory 
Card for the Apple Il 


RAMCard provides the Apple 1 
48 K computer with 16 K bytes of 
programmable memory. It's compati- 
ble with Microsoft's SoftC ard. It can 
be used with all software available for 
the SoftCard, but it cannot be used in 
addition to the Apple Language 
Card. The price of the RAMCard is 
$195. For more details, contact 
Microsoft Consumer Products, 400 
lOBth Ave NE, Suite 200, Bellevue 
WA 98004, (206) 454-1315. 


Circle 41B an inquiry card 
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What's New? 
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Videodisk-to- 
Apple Interface 


Тһе Coloney МАН! interface board 
fits inside the Apple and allows com- 
plete control of the DiscoVision indus- 
trial videodisk player. In addition, the 
package provides circuitry to switch 
computer- or disk-generated video on 
a single television monitor. The pack- 
ages sells for $525, and includes a 
manual, a controller card, junction 
box for video connections, control 
subroutines іп assembly language 
and Pascal, cables, and a demonstra- 
tion program. For additional informa- 
tion, contact Coloney Productions, 
1248 Biountstown Hwy, Tallahassee 
FL 32304, (904| 575-0691. 


Circla 418 on inquiry card 


Microcomputer- 
Compatible 
Temperature Probes 


Tempsens provides direct 
temperature input for a variety of 
microcomputers, including the PET, 
the Apple 1, and the TRS-80. Oper- 
ating within a temperature range of 
~ 24°С to 72°C [-1O*F to + 160°F), 
each Tempsens module provides twa 
temperature probes to the CmC (Con- 
necticut microComputer) AIMIÓ 
analog input module using a CmC 
МАММОО Т. The MANMOD! will 
accept input from up to 8 Tempsens 
modules, for a total of 16 individual 
probes. The suggested retail price of a 
2-ргобе Tempsens is $49.95. Contact 
Connecticut microComputer Inc, 34 
Del Mar Dr, Brookfield CT 06804, 
(203) 775-4595. 


Circle 420 on inquiry card 


Light Pen for 
OS! Computers 


The LC 5 Light Pen Kit designed 
for ОУ |Ohio Scientific) computers 
features a coiled cord and an easily 
disconnected plug. The light pen is 
manufactured by Lewis Computer 
Systems, and is distributed by 
Faragher Associates inc, 7635 W 
Bluemound Rd, Milwaukee МЛ 
53213, (800) 558-0870. The sug- 
gested list price is $29.95. 
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TEMPSENS2P 


Car 


Color-Graphics 
Board for 
Heath Microcomputers 


The HA-8-3 color-graphics board 
can be used with the Heath H-8 and 
Allin-One computers. The board uses 
a TI-9918 color video-display-genera- 
tor integrated circuit. An AY-3-8910 
programmable sound-generator cir- 
cuit is also included. Four X,Y joystick 
consoles can be used with the board: 
each console has 4 bits of parallel VO. 


10°F TO 160*F 


в) 


CONNECTICUT mirot OMPU 
қтар грст ьн HEU 


TER, ік. 


A socket is provided for an AMD- 
9511 arithmetic processor circuit. The 
НА-8-3 can be used with most video 
monitors as well as other video acces- 
sories utilizing NTSC composite color 
video. Demonstration software on a 
5-inch floppy disk is included. The 
board sells for $395. Contact Heath 
Company. Department 350-590, 
Benton Harbor MI 49022, (616) 
982-3210. 
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What's New? 


MISCELLANEOUS "Drug 


This Black-Hole Diode 
Is User-Transparent 


INPUT << INPUT 


Another new addition in the small- 
components market is the ?М-оо BHD 
[black-hole diode). This device has 
two inputs and no output. Care must 
be taken to shield this component ap- 
propriately or it may absorb the unit it 
is placed in. The 7N-c will accept 
any voltage or current value. it is use- 
ful for С! (garbage-in] applications. 
Due to the light-absorption qualities 
of the device, we could not provide a 
photograph. Contact Spatial Regres- 
sion Ltd, POB 463, Paulborough NH 
03458. 

Circle 423 on inquiry card 


Software for the 
Hayes Micromodem 11 


Datacomm is a data-communica- 
tions-software package for use with 
the Hayes Micromodem |! for Pascal- 
equipped Apple 1! microcomputers. 
Datacomm consists of a terminal pro- 
gram that allows data and program 
exchange. it uses the Apple's Pascal 
routines for ease and accuracy, and 
Hayes Micromodem !| routines are 
used so that a programmer can in- 
clude data-communications com- 
mands in his or her Pascal program. 
Datacomm is available in retail com- 
puter stores for $50. Contact Hayes 
Microcomputer Products Inc, 5835 
Peachtree Corners E, Norcross GA 
30092, (404) 449-8791. 
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Low-Power 
16 K-Byte Memory 
Board for S-100 Systems 


This 16 K-byte programmable 
memory board for S-100-bus systems 
uses 650 mA at +5V, 90 MA аг 
+12\/, or 16 mA at —5V. Each 
4 K-byte block is addressable to any 
4 K boundary. The board uses NEC 
(Nippon Electric Company] UPD 
410 D integrated circuits. This static 
memory board costs $350 in kit form, 
or $385 assembled. Contact Shell 
Electronics Company. M/S 1429, Sun 
Valley CA 91352, (213) 767-5597. 
Circla 425 on inquiry card 


$-100 Error- 
Correcting Board 


This 4 MHz 5-100 error-correcting 
board monitors 64 K bytes of existing 
system programmable memory and 
intervenes to correct bus data before 
it is accepted by the microprocessor. 
The board corrects 1-bit memory er- 
rors and flags all !- or 2-bit errors. Ail 
operations are performed through on- 
board hardware. The board immedi- 
ately corrects memory problems, and 
latched displays show the address 
and bit in error. The price is $1295 
from Correlation Systems, 81 Rocking- 
horse Rd, Rancho Palos Verdes CA 
90274. 


Circla 426 on inquiry card 


280 Monitor 
in an EPROM 


SSM Microcomputer Products has a 
280 monitor in a single-voltage 2716 
EPROM. Supporting SSM's СВ? 280 
microcomputer board, the monitor 
allows operators to display, sub- 
Stitute, or fill memory; perform hexa- 
decimal arithmetic; establish rwo pro- 
gram breakpoints; set and examine 
registers; assign МО devices; and 
input and output data to or from a 
port. The monitor can scan its тет- 
ory and set its stack to avoid replace- 
ment or reprogramming of the 
EPROM. Documentation and soft- 
ware listings are provided with the 
monitor, which is priced at $89. 
Contact SSM Microcomputer Prod- 
ucts, 2190 Paragon Dr, San Jose CA 
95131, [408] 946-7400. 
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Apple ІІ Display Board 


The Appie il Display Board has а 
run-stop, single-step switch that 
simplifies identification of shorted lines 
berween address or data bits and 
shows individual steps for teaching 
computer logic. The board has 16 ad- 
dress LEDs {light-emitting diodes]. 8 
data LEDs, and | ready LED. All lines 
are buffered. The board sells for 
$49.95 assembled and tested, 542.95 
for the kit, and $25.95 for the bare 
board. Contact John Bel Engineer- 
ing, POB 338, Redwood City CA 
94064, (415) 357-1137. 

Circie 428 on inquiry card 


Serlal-Communications 
Card for S-100 Systems 


Cromemco's Quadart seria-com- 
munications 5-100 interface card has 
four serial channels. Any channel can 
support asynchronous or synchro- 
nous byte- or bit-mode communica- 
tion protocols under software control. 
Handshaking is provided. The 
Quadart can connect an 5- 100 micro- 
computer and an ІВМ-гуре machine 
using Bisync or SOLC protocol. A 
loopback feature provides the capa- 
bility to connect data from one chan- 
nel or modem to another, or allows 
any modem/channel combination to 
be used. Data rates range from О to 
300 k bps (bits per second). The inter- 
face supports the interrupt structure of 
the Z80A microprocessor. The 
Quadart has real-time clocking capa- 
bility. Control for the board is from the 
C-Bus provided by Cromemco's Моде! 
IOP processor computer. The Quadart 
serial-communications board is avail- 
able for $595, Tne IOP costs 5695. 
For information, contact Cromemco 
Inc, 280 Bernardo Ave, Mountain 
View CA 94043, [415] 964-7400. 


Circle 429 on inquiry card 


WordCheck Spots 
Misspellings in 
Documents and Letters 


WordCheck interacts with Word- 
Pro 3 or 4 word-processing programs 
and checks every word for spelling or 
typographical errors. The program 
contains approximately 2000 of the 
most commonly used words and suf- 
fixes. Words that do not match this 


_ list appear on the screen. If you wish, 


these vvords can then be added to a 
)OOO-word auxiliary spelling list. 
WordCheck is available for CBM and 
РЕТ 32 K-byte microcomputers with 
floppy-disk drives. The fist pnce is 
$ 200 from Micro Computer Industries 
Ltd, 1520 E Mulberry, Suite 110, Fort 
Collins CO 80524, [303] 221-1955. 


Circle 430 on inquiry card 
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What's New? 


| _ MISCELLANEOUS | 


Copy Stands for 
Computer Terminals 


The Keyboard Companion copy 
stands keep work directly in front of 
the operator. They fit most terminals 
with detachable keyboards, including 
the Apple Il. The units can support a 
telephone book and other heavy re- 
ference manuais or manuscripts. 
installation is quick and easy. Prices 
begin at $19.95 for the l6-inch 
model. For information, contact РКау 
Corporation, РОВ 11463, Costa 
Mesa CA 92627, [714] 548-2081. 


Circle 431 on inquiry card 


Zilog’s New 
Microcomputer Systems 


The MCZ 2/19 features a 280А 
microprocessor, 64 K bytes of pro- 
grammable memory. and 2.4 mega- 
bytes of floppy-disk storage that can 
be expanded to 4.8 megabytes with 
additional disk drives. The MCZ 
2/49-1 system includes the MCZ 2/19 
plus a video-display terminal, Zilog's 
RIO 3 operating systern, and COBOL 
or BASIC. Zilog also has PLZ and a 
variety of business-application soft- 
ware packages available. in 50-unit 
quantities, the MCZ 2/49-1 costs 
55890, and the MCZ 2/19 is $5270. 
For details, contact Zilog, 10340 Bubb 
Rd, Cupertino CA 95014, (408) 
446-4666. 


Circle 432 on Inquiry card 
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Noise-Emitting Diode 
from L OU D 


The ЗМІ 2008 NED (noise-emitting 
diode) is a new development in indis- 
creet electronics. lt is pictured in а 
DO-4 case. It 15 a low-voltage, high- 
power device with a + 3dB signai-to- 
noise ratio. The NED is available from 
LOUD Electronics, POB 463, 
V/heelborough NH 03458. 

Сис 433 on inquiry card 


Memory Board for 
SS-50 Bus Works 
with 1-Megabyte 
Memory Systems 


А 24 K-byte static programmable 
memory board for 55-50 bus systems, 
the M2455 is available in 8 K-, 16 K, 
and 24 K-byte configurations. The 
board is organized in 8 K-byte seg- 
ments that can be located at any 8 K- 
boundary of a 64 K-byte memory 
space. The board uses standard 2114 
integrated circuits. Access time is 300 
ns. The 8K-byte configuration із 
$199.95, the 16 K- is $349.95, and 
the 24 K- is $499.95. A memory ex- 
pansion kit is available for $139.95. 
For complete details, contact Percom 
Data Company, 21! М Kirby, Gar- 
land TX 75042, [BOO] 527-1592; in 
Texas (214) 272-3421. 
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Control AC 
Circuit Devices 
from Your Apple li 


This O (input/output) interface 
board for the Apple il can operate up 
to 256 BSR System X-10 AC control 
modules. Input communications 
come from the X-10 command con- 
sole and temperature and security in- 
put modules, which will soon be 
available from intelligent Control 
Systems. On-board software is pro- 
vided to handle the AC I/O. The soft- 
ware also coordinates the back- 
ground schedule-controi process and 
sets, reads, and displays the real-time 
clock. Four selectable interrupt rates 
allow the simultaneous running of 
machine-language programs in the 
background and other programs in 
foreground. A rechargeable battery 
powers the clock when the Apple is 
off. The price is $185 from intelligent 
Control Systems inc, РОВ 14571, 
Minneapolis MN 55414, (612) 


699-4347. 
Circle 435 on inquiry card 


Multitasking System for 
Dynabyte 5000 
Microcomputers 


DOS Level 4 is a multitasking oper- 
ating system for Dynabyte's Series 
5000 microcomputers. This CP/M- 
and MP/M-compatible system is avail- 
able on all Dynabyte microcomput- 
ers. it can handle up to B terminals 
and 16 printers, and any singie ter- 
mina! can run up to 8 simultaneous 
jobs. Any printer can be accessed 
from any terminal, and each terminal 
can have or share a single system 
spooler, Memory capacity is 400K 
bytes. 

DOS Level 4 supports MBASIC, 
CBASIC, COBOL, FORTRAN, РІЛ, 
and Pascal, The package includes in- 
terfacing software, a driver for a 
modem, and a utility to help program- 
mers create interface drivers for 
special peripherals. For information, 
contact Dynabyte Inc, 115 Indepen- 
dence Dr, Menlo Park CA 94025, 
|800) 227-8300: in California (415) 
329-8021. 


Circle 436 on inquiry card 


Release Wire Tles 


Courtesy Plastics has wire tes that 
feature release levers molded into 
locking heads. Squeezing this lever 
allows the tie to be adjusted or 
removed without damaging it. The 
tie can be reused later. These ties may 
be installed by hand or machine. 
They come in sizes for bundles up to 5 
cm [2 inches) in diameter. The Release 
Wire Tie has a tensile strength of 50 
Ibs. For complete details, contact 
Courtesy Plastics, 250 Alice St, 
Wheeling IL 60090, (312| 541-7900. 
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Apple Users' Work 
Collected In Catalog 


The Special Delivery Software 
Catalog program offers a selection of 
user-written programs for the Apple 
computer. This catalog program is 
designed by Apple to encourage 
people outside the company to 
develop software and to make their 
applications programs available to 
other Apple users. The first catalog 
contains 12 programs, including а 
personal-finance manager, 2 BASIC 
teaching program, stepwise multiple 
regression, programs for leaming 
geometry and measurement, games, 
a Pascal animation package, a Pilot 
animation program, eiectronic music. 
and a US geography package. Soft- 
ware prices are in the $35 to $150 
range. Apple plans to update the 
catalog three times annuaily. To order 
the free catalog or the software from 
it. call (800) 538-3088; in California 
call (BOO] 662-9256. To submit pro- 
grams for evaluation by Apple, write 
to Special Delivery Software, 10260 
Bandley Dr, Cupertino CA 95014. 


Circie 438 on inquiry card 


What's New? 


Color Graphics Printer 


The Mode! 15800! is a color 
graphics printer produced by Printa- 
Color Corporation. The device con- 
tains a microprocessor and features a 
twelve-nozzle, three-color ink-jet 
printhead that can print seven colors 
using two- or three-color overlays. 
The print head has a resolution of 100 
dots per inch. The microprocessor 
enables the unit to present minimal 
burden to the host computer. The 
158001 can print on 14%-inch paper 
with 70 characters рег line. For fur- 
ther details on this $6000 color 
printer, contact PrintaColor Corpora- 
tion, 5965 Peachtree Corners E, Nor- 
cross GA 30071, |404) 448-2675. 
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Touch-Sensitive Kits 
for Video Displays 


Interaction Systems Inc's touch- 
sensitive add-on kits can be attached 
to any 12- or 154nch (diagonal) video 
screen. Data can be entered on the 
screen by touching the appropriate 
area of the screen. The kits utilize a 
capacitance-sensitive faceplate, 
which is mounted in front of the 
video screen. Software and firrmware 
allow the computer to identify and 
interpret the changes in capacitance. 
The faceplate interface uses а 280 
microprocessor. Custom configura- 
tions are available, The kits are priced 
under 5300 in OEM (original equip- 
ment manufacturer} quantities. Con- 
tact interaction Systems inc, 24 
Munroe St, Newtonville MA 02160, 
|617) 244-6825. 
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Inexpensive 
Dot-Matrix Printer 


The GP-80M is an 80-column, 5 by 
7 dot-matrix printer having an upper- 
and lowercase ASCII (American Stan- 
dard Code for Information Inter- 
change) set, double-widtn characters, 
and dot graphics modes. The print- 
head life is 30 million characters. Print 
speed is 3O cps [characters per sec- 
опа), with original-plus-two copies 
capabilities and adjustable tractors to 
accommodate paper widths up to 8 
inches. it measures 17! by 328 by 
127 mm (7 by 13 by 5 inches) and 
weighs 2.5 kg [512 105]. Parallel and 
serial interfaces are available. The sug- 
gested retail price is $425. Contact 
Watson, Burton, and Associates, Port 
POB 122, Yokohama 231-91, Japan, 
Telex 3822596. 
Сігсів 441 on inquiry card 


Plug Centronics 737 
Printer into the H89/Z89 


This interface board allows the 
Centronics 737 printer to be used 
with the Heath/Zenith  H89/7289 
microcomputer. it plugs into either 
machine's internal bus, and can use 
any of the four decoded I/O ports. 
The HDOS device driver provides ac- 
cess to the printer's Features, which 
include underscoring; elongated, pro- 
portional, condensed, or standard 
print fonts; sub- and superscripting; 
backspace; and half or full, forward or 
reverse line feeds. The interface and 
HDOS device driver together are 
$64.95. Separately. the driver 15 
§14.95, and the interface is 554.95. 
Order from FBE Research Company 
Inc, POB 68234, Seattle WA 98168. 
Circle 442 on Inquiry card 
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Universal Peripheral 


Controller for the Z8000 

Zilog's Z8090 Universal Peripheral 
Controller [Z-UPC) is designed for dis- 
tributed processing and multitasking 
applications. The Z-UPC does arith- 
metic tasks, translation and format- 
ting of data, and controls VO трии 
output) devices. It features 2 K bytes 
of internal ROM (read-only memory], 
externally expandable from 2 to 4 K. 
Also included is a 256-byte register 
file, three programmable 8-b I/O 
ports, ммо counter/timers, and Six 
levels of internal prioritized interrupts. 
The device is offered in four other ver- 
sions, and all are priced at $117.36 
each, in sample quantities of 10 to 99. 
For additional details, contact Zilog, 
10340 Bubb Rd, Cupertino CA 9501 4, 
(408] 446-4666. 
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Atarl 400 and 
BOO Screen Printer 


The Macrotronics screen-printer 
package enables users to print an 
Atari 400's or 800's screen display 
onto a Trendcom 200 or IDS 440G 
Paper Tiger printer. Text, graphs, and 
drawings can be printed, and the im- 
age can be printed in gray-scale, 
biack-and-white, and reversed image. 
LPRINT and LIST’P:** commands аге 
used to print. The package includes a 
connector assembly with a cable and 
a 3 K-byte auto-loading program on 
floppy disk and cassette. Listings of 
sampie programs are included in the 
user's manual. The package is priced 
at $139, from Macrotronics Inc, 1125 
М Golden State Bivd, Suite G, Turlock 
CA 95380, (209) 667-2888. 

Circle 444 on inquiry card 


Novation Has 
LSI Modem Modules 


These modem modules can oper- 
ate at rates up to 1200 bps (bits per 
second) and are designed for build- 
ing-block applications within comput- 
ers or terminals. The modules can pro- 
vide Bell 202 haif-dupiex, Bell 103 
answer/originate, CCITT European 
Standards V.21 or V.23, ViewData 
European Network, and interface 
with the deaf teletypewriter (ТТУ) 
network. Contact Novation, 18664 
Oxnard St, Tarzana CA 91356, (213] 
996-5060. 
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What's New? 


Extremely Fast 
Schottky PROMs 


Using a utanuumy/tungsten tech- 
nique, Monolithic Memories inc has 
developed a senes of fast Schottky 
| K- and 2 K-bit bipolar PROMs [рго- 
grammable read-only memories). 
These devices use a programming 
technique that doesn't require a sepa- 
rate programming pin. Available in 
256- by 4-bit, and 516- by 4-bit con- 
figurations, the PROMS feature PNP 
inputs for low-nput current, full 
Schottky clamping, and three-state or 
open-collector outputs. They operate 


TI Extended BASIC and 
Memory Expanslon Unit 


ТІ Extended BASIC 15 an expanded 
version of the resident BASIC in Texas 
instruments’ ТІ-99/4 microcomputer. 
it features ACCEPT AT and DISPLAY 
AT statements, sprites (programmable 
moving objects], subprograms, and 
error-handling functions. Multiple 
statements can be written on the 
same line with tail-end remarks. Com- 
plex IF... THEN...ELSE statements can 
also be written. 

The Memory Expansion Unit is ex- 
clusively designed for use witn Ex- 
tended BASIC or UCSD Pascal, Ver- 
sion IV, which is newly available. The 
unit adds 32K bytes of program- 
mable memory to the 16 K bytes resi- 
dent in the ТІ-99/4. For more informa- 
tion, contact Texas Instruments inc, 
Consumer Relations, POB 53. Lub- 
Боск TX 79408, (800) 858-4565; п 
Texas (ВОО) 692-4279. 
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at 45 ms for commercial and 55 ns for 
military devices. in lots of 100, each 
638140/1 commercial 1 K-bit PROM 
costs $5; the military 535140 is 
$7.50. In similar quantities, the 2 K-bit 
PROMs are $7.50 and $11.25 each. 
Contact Monolithic Memories Inc, 
1165 E Arques Ave, Sunnyvale CA 
94086, (408) 739-3535. 
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Fujitsu America's 
8-Inch 
Winchester Disk Drives 


The Model 2311 8-inch Winchester 
disk drive stores 48 megabytes and 
the Model 2312 84 megabytes; both 
feature а 20 ms access time. The 231 1 
uses two hard disks for storage, and 
the 2312 stores its 84 megabytes on 
four disks, utilizing 589 cylinders at 20 
K bytes per track. An SMD interface 
with data-separation circuitry and in- 
ternally selectable fixed- and varíable- 
length sector formats are provided. 
The price of the 48-megabyte 2311 is 
$3195 in OEM (original equipment 
manufacturer) quantities of 100, and 
the 84-megabyte 2312 drive is $3795 
in the same quantities. The Fujitsu 
Model 2301 floppy-disk drive stores 
11.7 megabytes and is priced at 
$1660 in OEM quantities of 100. The 
2302 floppy-disk drive stores 23.4 
megabytes and is priced at $2095 in 
OEM quantities. For additional! infor- 
mation, contact Fujitsu America Inc, 
2945 Oakmead Village Ct, Santa 
Ciara CA 95051, (408) 727-4300. 
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DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
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aec E а neh L| Pie m ате BOOK is available al most Radio Shack Stores. Prime units in original 
Bolh Basic and Assembly Language Programming examples aro included factory lubes! 
SOFTWARE: en 45280-5N 40% BITS x 1 270 NS ACCESS 

SCL™ lable! Qur Sound C d Language makes writing Sound Elfect ams ag 

в SNAP!SCL™ also Ges Politician for Маани ои Трай р кенеле МЕЛЕ. ws os 8 FOR $4.95 32FOR $16 

and Play-Memory, SCL" m available on CP/M" compalible diskette or 2708 or 2716 Diskette - FACTORY CASE (450 PCS) — $180 

$2495 2706 -$19.95 2716 - $29.95. Duikelte inciudes Ihe source EPROM'S are ORG at | Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1. 

COMPUTER PARTS SPECIALS NEW! G.I. COMPUTER SOUND CHIP 
745175 - .99 8035 Intel Single Chip CPU 6.95 АҮЗ-В910 As featured in July. 1979 BYTE! A fanlastically powerful Sound & Music 
74.5240 - 1.19 Signetics 2901 4 Bit Slice - 6.95 Generator. Perlec! lor use wilh алу В Bit Microprocessor Contains 3 Tone Channels 
7415241 - 1.19 AMD 2903 4 Bit Su per Slice - 12.50 Nowe Generator. 3 Channets of Amphlude Control 16 bil Envelope Period Control, 2-8 
Bit Parallel VO 3 Ото А Converters, plus much more! Ail in one 40 Pin ПІР. Super easy 

74.8244 - 1.19 AMD 29705 Dual Рой RAM - 8.95 е... to Ihe S- 100 or ойһег busses $11.95 PRICE CUT! 
T4LS373 - 1.29 Intel 2716-1 (350 NS) - 12.95 SPECIAL OFFER: 544.95 each = Add $3 tor 60 page Data Manual. 


TERMS: Add $1 50 postage. We pay balance Orders under $15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
854 for insurance 


Digital Research Computers 


Р.О. BOX 401565 * GARLAND, TEXAS 75040 * (214) 271-3538 


"TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH OIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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What's New? 


CP/M for Heath 
Microcomputers 


Heath Н-8 and H-89 AlHn-One 
computers can now have the CP/M 
operaüng system. Three operating 
system modules (BIOS, BDOS, ССР) 
are included with Heath CP/M. Utili- 
ties included are a two-pass 8080 as- 
sembler; а text editor, ап 8080 de- 
bugger with traced execution and dis- 
assembly; a file dump; system genera- 
tion and relocation; programs to dis- 
play file sizes and disk usage, set file 
Class, assign physical and logical de- 
vices, display system parameters, 
copy files between devices, and con- 
vert internal HEX files into memory 
images. Full source code is provided. 
The Heath CP/M operating system 
comes on 5- and 8-inch floppy disks 
for $150. For details contact, Heath 
Company, Department 350-620. 
Benton Harbor М! 49022. (616) 
982-3210. 
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Accountant's Software 


DATAWRITE is a CP/M-based 
clent-write-up program for accoun- 
tants. It supports floppy- and hard- 
disk drives and incorporates ех- 
panded account-number structures, 
several journal options, and complete 
report-writing capabilities. For details 
on DATAMWRITE, contact Dataword 
Inc, 1404 140th РІ NE, Bellevue V/A 


98007, {206} 643-2050. 
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Interface CBASIC 
With Assembly- 
Language Programs 


CBASIC, Version 2, incorporates a 
function that allows assembly-lan- 
guage packages to be interfaced with 
CBASIC programs. lt permits trace 
outputs to the console when a line- 
printer statement is in effect. Іс pro- 
vides for 255 characters to be entered 
in response to an input statement. A 
backslash wirhin a data statement is 
treated as a litera! character rather 
than a continuation character. 
CBASIC features 14-digit accuracy for 
business applications, and is im- 
plemented as a compiler. It allows a 
text editor to be used. CBASIC, Ver- 
sion 2, was developed by Compiler 
Systems, POB 145, Sierra Madre CA 
91024, [213) 355-1063. 
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Cribbage for the TRS-80 


Cribbage Master plays a strong 
game, pegging its own points in play 
and never missing an opportunity to 
score—especially on points you miss. 
The program shows the order of the 
cards as played for in-play pegging. 
All entries are made by a single key- 
stroke. Cribbage Master is designed 
for the TRS-BO 16 K-byte Level il. It is 
available from Manhattan Software, 
POB 35, Pacific Palisades CA 90272, 
[213] 454-8290, for $12.95, 


Circle 452 on inquiry card 


Software for ZBO, 


8080, and 8085 Systems 


The ZAPS software system has as- 
sermnblers and disassemblers for 280, 
8080, and 8085 systems. An editor, 
loader, and the use of Intel and Zilog- 
Mostek mnemonics are also featured. 
The system requires any 280 pro- 
cessor with a North Star floppy-disk 
drive, and 48 K bytes of program- 
mable memory. The price is $100 
from Conentropy, POB 316, Yonkers 
NY 10704. 

Circla 453 on inquiry card 


6800 Diagnostics 
and Disk Repair 


Technical Systems Consultants Inc 
has a memory-diagnostic and disk-re- 
pair package for the 6800 micropro- 
cessor. The programs run under the 
6800 FLEX operating system. in- 
cluded in the memory diagnostics are 
a Os and 1$ test, a random pattern 
test. walking bit tests, a dynamic pro- 
grammable-memory dropout test, 
and a convergence test. 

The disk-repair portion contains 
utilities that operate on a FLEX-for- 
matted floppy disk. There are three 
diagnostic utilities that report unread- 
able sectors and structural псопя5- 
tencies among files, tvvo utilities for re- 
Covering data, a utility to remove bad 
ог intermittent sectors from the free 
space, a program to retrieve deleted 
files, a single-sector read/write/modify 
routine, and a copy utility which ig- 
nores CRC (cyclic redundancy check] 
errors. This package is available on 5- 
or &inch floppy disk for $75. Contact 
Technical Systems Consultants inc, 
POB 2570, 1208 Kent Ave, West 
Lafayette IN 47906, |317) 463-2502. 
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Three Versions of 
FORTH for OSI 


Starstruck Software has fig- [FORTH 
Interest Group] compatible FORTH for 
OS (Ohio Scientific] СЕР dual floppy- 
disk-drive systems. A line editor, com- 
mands for the O565D operating sys- 
tem, and a record of unused dic- 
tionary space are featured. This ver- 
sion costs $79.95. Contact Back to 
Basic Computer Center, #43 Cross 
Keys Shopping Center, Florissant MO 
63033, (314) 873-4495. 


OSI-FORTH 2.0 runs under the OS- 
65D3 operating system, and has ac- 
cess to all commands and resources. 
A 6502 assembler and a text editor 
are included. OSI-FORTH 2.0 runs on 
C2, C3, C4, and C8 systems. it is sup- 
plied on 5- or 8-inch floppy disks, and 
has a suggested price of $79.95. For 
details, contact Technica! Products 
Company, POB 12983, University 
Sta, Gainesville FL 32604. 


TEK-AIDS' OS65U fig-FORTH uses 
the OS65U operating system and 
runs coresident with BASIC, allowing 
FORTH modules to be integrated into 
existing programs. OS65U will run on 
OSI 48 K-byte systems with dual disk 
drives or hard-disk and multi-user con- 
figurations. The price for this system is 
$250. Contact the Software Federa- 
tion Inc, 44 University Dr, Arlington 
Hts IL 60004, (312) 259-1355. 
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New Games for 
the Apple Il 


The Apple now has three new 
high-resolution-graphics games writ- 
ten in machine language: Asteron, 
Star Avenger, and Shooting Gallery. 
They run on the Apple li under alt ver- 
sions of DOS {disk operating system] 
and on the Language System. Each 
game is supplied on a disk and re- 
quires 48 K bytes of memory. Shoot- 
ing Gallery costs $22.50, and the 
others are priced at $27.50. Contact 
Westem MicroData Enterprises Ltd, 
POB G33, Postal Station G, Calgary, 
Alberta, T3A 201, Canada. 
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Vista 
V-300 Daisy 
Wheel Printer 


Letter Quality 


VISTA. ....... 


Your Supermarket 
For Add-ons and 
Peripheral Products 
The Vista V80/800/8000 


Family Disk Drive System 


=— 


Print Wheel — Industry standard 96-character Daisy 
Wheel (including the exlended-life dual plastic wheels) 

* Printable calumns (138) 

* Proportional, bi-directional printing 

е Interface — Industry standard parallel (RS232-C 
optional) 

а Service - Prompt malnlenance/service agreements 
available nationwide 

е Warranty - 90 days parts and labor, one year parts only 


е Full compatible with TRS-80, 
Heath/Zenith 

* 120 Day Warranty 

е 40 Track Patch at NO CHARGE 


VES ............,. И ee $1895 00 

POE uscooveetetux PB ERE aa $2195.00 
V-80 Single drive system (102K) .,.. $ 395.00 TC ИН ре ‚ $ 300.00 
V-BU Two dre system {204K} ...... $ 770.00 


V-800 Single drive, B52 drive (204K) . $ 595.00 | | | | 
V-800-2 Double dine, 852 drives (408K) $1175.00 Vista V-100 Printer ..... $7 45.00 
V-8000 Single drive, B92 dave (408K) $ 775.00 | 
V-8000-2 Double drive B92 drives (816K) $1450.00 * 9х7 dot matrix 
е 125 cps bi-directional print speed 
e 136 column 
« industrial quailty 


Vista Music Machine 9 
в NEW! Uses latest State of the Art 

LS) Technolagy 
е Requires only one slot for 9 voices! 
е Uses three AY3-8910's to produce 9 vaices 
є Plays music generated by the ALF 


The Vista Model II 
Provides one, two or three drives 


Totally Compatible with the TRS-80* е Adds up to 1.5 million bytes of on-line 
Model I! storage 


е 120 day warranly board " | Price: 
е Does everthing Radio Shack's а ‚з-й MATS, me 


expansion system will do. . . for less! 


_ Add On Drives | - 


у МР1 В51 | dO "Track, Double 


Single drive (non-expandable) .... $ 900.00 
Single dave expansion system .... $1000.00 Density 204K T b ae ‚‚ $279.00 
Two drive expansion system ...... $1550.00 MPI B52 Dual Haad, Douala s 5 
Three dive expansion system .... $2100.00 Density vy viuidesaseeTqe $375.00 
Additional drives alone ..... 2e». 8 525.00 Siemens FOO 100-5 40 Track Double 
Density DOAK ЖЕЕРЕГТТІГІ ГІ 5275.00 
Siemens FDD 100-8 8“ Single 
| Sided Drive паз тушении $448.00 
Shugart BO1R Single Sided Drive... $448.00 


or be sag The Vista V-1000 Floppy Disk Drive 


1. 16K j^ upgride kits ag Sas Ық 
2. NEW 05 80 чм чета ору немирии' + 
3. LNW 80 (computer board) ........... 5 86.85 Subsystem Storage capacity irom 0:5 to 40 megabytes 


4. LNW expansion board ..,.......,...5 86.85 è Industrial quality cabinet with die cast 


TAS-0 DISK AND OTHER MYSTERIES $ 18.95 asta au 
Y D E | — ә Meets all UL and OSHA standards 
MICROSOFT BASIC DECODER AND (NEN і а Additional Savings! Front and rear retma 


OTHER MYSTERIES ................... $ 27.95 
The Vista V-200 for Exidy 


* Completely packagad systam, tested and 
ready to plug in 

* Includes: power supply, two 40 track drives, 
case, double densily controllers, and all cabling 
and total CP/M™ documentation. 

ә Storage capacity from 400K to 1.2 meg. 

е System software-VISTA CP/M Disk Operating | 
Syslem and BASIC-E Compiler recorded on 
S'4" diskettes Price: Starting as low as 


$1199.00 


$-100 version as jow as 
қ | $593.00 


rail mounts provided at no extra charge 
(no external slides) 

е Desk or rack mountable 

е Features modular construction with 
removable sub-assembly that allows easy 
cabinet positioning and mounting 

_ = e Drives puil aut for easy service and 

maintenance 


s Deluxe chassis with internal slide allows 


easy access tor drive positioning 
and mounting. Cabinet ............. ьн а $ 395.00 


а Built lo mechanically and electrically Cabinet with (2) singie sided drives $1595.00 
accomodate single sided drives, double оа are end EE — 
sided drives — including, the most popular кайын оине sided drives 
8-inch Winchester and Shugart floppy канаттарын 

disk drives., and B-inch sireaming tape 

cartridge units. 


li The Vista Computer Company 
1317 E. Edinger Avenue, Santa Ала, California 92705, (714) 953-0523 
CALL TOLL-FREE 800-854-8017 


*TRS8-80 ів в registered trademark of Radio Shack, а 9 Corporation 


~ Apple ig а registered tredemark of Apple Computer 
~ CP/M is в registered trademark of Digital esearch | 


Circle 274 on inquiry card. BYTE April 1961 369 


183436 аш | маю ЛЕ | 764174 1920 | знағРЫЛ 194 | 298500 ESI Image — 3.5 
ыы 10 232% аю | 254183 аз! | 2NABER 141 | ным 774 прав a 245091 ам " 
= М ҙмзаза 200 |2N379? 400 | мена ал | смею 14: | 298172 .20 | эф ла Ne 0 | d 
343439 тап | 24379 00 |aNATEM йїп | 2040604 1.90 Ded g^ -t= = — Ea | | 0% 
зн а | эк вм | ожа эм 7 ж 
TRANSISTORS аини - a 2M3808 412 | 249187 710 | zmago а | знает #0 | 249442 910 | 249020 40 * 
мыз іш | 28300? 412 | ішпе 758 | эм | и 105 мыз? ж моа ава | 
2М406А 5 30 | 392646 7.8 | 353444 1820 | 2M2MON в | nates аво | ZNANTE ва | 248102 èb | 209448 45 |2мою 230 E - - 
wwe ій | нз ан |інығ в | 140806 рю | м чаю | змовою зоа | tee эп м өз | 29803) 440 D || S D 4 ~ , М i 
әнді? зол | оғлан аль | 2N3448. аж | 283310. в | нм вю | сем 200 | 291% +20  2«$a80 SA | 2N4232 %00 ь ШР ж 
zw: зар | 242670 759% | 289440 тда | 2838171. TO | зама вазо | ташы дыз | 2н $88 ін! ЕЗ | 245033 2700 
seem?) аза | энка вла | 282448. 7.8). | XNOAT1A 1380 | 284201 118 4D. | zwadhz ао | сна 20 | шины ва | z4s03à 1120 + Ра 
мез #22 | 242977 "009 | 2M3447 370 | змити: 274% | iM4203 182 во | rWAMEO зла | 240209 -37 | 240465 1.90 | 250035 130 С O || р qp М 
эмаяа 8.16 | 242578 1088 | 2449 3250 | 243913 эта | 2N4201 172 20 | 28489899. 109 | 2N6210 $ | онын 744 оғы 140 А 
тын 206 | 2428789 120 | заза B20 | зма 2840 | 284204 20000 | 284000 138 ren г. а л suns? "а z 
эмее — 786 ' 2mióca 1,68 | 2N3ANGA во | 242418 31.00 | рман — 3390 | омы 220 = qu x 
змат ала у лимов во | 24248 эй | ния 35.0 | m4209 өс | 284902. 110 | 283221 20 | гъы — 3? ,2N8009 120 Bring this COUPON into one of our stores or 
14408 900 | 172008 1 | THO4NSA108O | Inma ss am 2 Аз man E — " ны — à ==. mail to our Mai! Огдаг address shown below 
cee ilgo | 242838. 123 | 25823494 тан | 2917 411 қаз малы È yt 
>мево 12.71 | renee 31р Гани 1530 | 2.34Y7A RID | 244214 2% | 284008 320 змн z знаю ay ім 339 and recsive a 10% DINCOUNT = 
2м 172 | 30254} 213 2428 300 | >мАММ 366 | IN E i 
змат лева | 202842 аз ура = АЛМ |148 soo | із 168 | ома 20 | 2мёв зот (28044 270 on purchases from "mis pega of TS or more, => 
INGS? 90 | 2520233 элі тиеді элй | аға 145 | 24422). 78 | IMESSS 14.50 | THORS 300 Diler EXI'IBE SN on April 240. 102110 
uin Wo | ана 233 284338  m30 | 2434 208 | 2w9228 3 201435 1600 | мї 410 
24703 ав: | 12645 #0 a ЦА L | ТҮ эмаз8 12.45 | меңі 230 | 245218. 482 мыт 2000 | 219050 230 
ЕМ 790 | аңа? ез аныза 140 | 258318 J6 | 25220 ін INHI М | зн 250 МАМЕ 
ЭМЛМА 218 | 2H2052 зва | амен JO | 243818 | 40 |онатма 150 | смею во | 188129! 844 IND439 аз | 2м6062 290 
1NTO8B 2173 | ZNZGUJA 4 Tb | 242497 20.45 | маи 140 | 34423) 1-40 | қаю — 47 | 28521212 25 ом 99 | 29402 1.32 ADDAESS 
аме EO | 2мзёйт 267 | 243499 ола оныс: т | змолла 164 | 24833 (87 |амныла 329 оным 12:20 | 2€9004 тю | 
2411 5%  2N2888 із: |IME заво | 1622 706 | 144233 зв | 29922 тоо | 205541 1782 зна? задо | 245055 150 = ctv STATE 
XW:11B жа әні» ты | 24200 1600 | 242824 139 | ақыға 144 | 204823. 134 | 28248 Я | TNS) 2000 | 2м 10 
29716 BJ 2N2890 пә | м5 17.80 | юв 45 | 194221 тва | 243824 110 | мына 490 | оным 1040 | 2808007 190 
24)18A 683 юз 16 5 243908. 1730 | 214317 ә | маға 160 | 2548328. 350 | 224 400 | 2H84AR 1760 2м 210 c4 21Р PHONE NO 
іэятна 420 іміты ғы | 39550? 2000 | 143818 2330 | 144228 — 40 | нана ато | оны! сю | 295) — 47 250000 260 = 
ме 3121 182712 39% | 283508 ай) | ам 1278 | aera 100 | смет в | мм 260 | знаеа 4з | IMG088 в 
euo Үміті ж | Creeks көй жиб mo | незя 130 | 2н426 азо | 205209. 236 | 2мењве ases эю Cmpa жесаріын! any vet hull name anal дневе, billed un 
эмм 152 ан9923 өза | зима 730 | зы .25 | 1MAZIJA гы | шаға ты | аа өй | мм — 7B  2MOOTO та € м | y Y I 
МФА 38$ 297986 286 |2N351] 20 | вю 20 | ана 1.80 | 1M40310 862 | 188273 44 4n | 2094490 аг — 20007] 1.78 íj { Dt ai ai ed М ОМ 5 
364310 LES лнй &% ным 370 | оны тва | 29425 1.88 | тнақп то | иығы 209 | мат i040 юн т 
2M914 — 1.80 2N289? 180 255443 190 | мува 200 жаңа —.70 | анын оза імыпа (3138 
2008 740 оны 218 INM ти | 243807 тео 148301 327 | 2547800 14 | 2N9074 208 
ИЕ — 173  Jw28980 244 оным — 20 | гима 190 аха 248 | эмр 22 аныты 261 | Нав ES жена ті 248570 4470 JNIA 290 
annie ю | 342558 412  2N358$ 20 | змею во змею зы | 256772 34 209070 19 | 2м; 120 2.0207 78 2N4&383 210 IMS 109 
кате 42  2MJB97 248 | 1H3544 5 2438713 ам ZN83CHN „ай | ЭМЕР? э шоп уй 296170 а 296794 ао ros: ам мео 490 
29820 АФ 34290) oto | азы? ж M2 ВО 4N5308 40 | 205178 жш зна вы 216171 5.45 іше 1452 ме 4.64 MED? а 
ЗА 270  2H28CIA 4.42 | 2N354B ла TN3ATA 1010 rij kos | ШШ | ант 7.80 | theo 12.230 2817г "0 wilh аю Pi] км не ею 
NES (8| 2W2904 BS | 242% 20 | 2N2&77A 29 TNESDO — 87 | PARTE? 1.50 |2ным! озы | зимы 1020 24829? 226 Те? 11? мни 1536 
зн — E49 | 142904A 48 INISAN 100 | оны Боп nila М | 29572 10 | 204082 16.80 інім 1210 2140292 270 анама 1.29 2N4418 n 
эмиэ 40 | іне ва | TAS 240 | 243097 690 эма 0 | лы 1.80  2NEOCU4 1000 | мин DU ND ашаға тап антты Тай rT рш 
3И7132А 363 | мА 5% | че 290 эмиз 632 ZNEXM 91 м» ін зона 14+ № інілі? 4039 474200 аж імон а 28817 та 
анама 178 | сизен M | 280432 2400 | энин 1020 288398 зы | 25105 1.28 | 24005 18.00 | нина 4050 жып ian змеи тю 2-05 
эмм 245 тызыма JP тамы эм 197903 м 2482? 430 | амып? #0 | нира 25 00 2NÉ1TbR 6200 амана ою Ям? a 4€ 2NMLTR та 
241627 137 | олы! мын 2190 | 2MOWU4 1% 28478 490 | 2MBEI2 ed | 240091 2300 | 216100 1230 188314 110 208198 410 2N8820 tot 
імем ім | ZNI9UJA ли | ммм ам | жж 20 2N8238 вт | там м |мон — N7 | не по IMHE 100 IMEJES 70 ЗАМ 1326 
ініме ам! 2420)3 333 | 240617 ню | ми 20 289244 194a] | 288847 — 30 ! 2100003 110 | індін 1780 290305 300 390400 120 атып із 
291115 48 | За 372 2млаза 3& | 240909 133 sakes 1240 | 345828 — 4D | 208107 87 | наз 31.70 2N83C7 460 эмет 240 1мин 130 
жы 4| TNE ны | 24902A — 16 | 285928 2040 змеза 1270 | смел 40 | эмр ы | 2м 244 2N81208 600 359402 140 2494032 100 
йіыл аж | ды в | INM it інді 31 80 зна? Тб | ню 37 | Тм! p 299212 2м әні? 100 інфіпз зау #087842 120 
ЗИТаАТА 4.03 24291 454 | 2594 — 20 | 2402 150 PO ЗА 7) | IHENAD 11 | а 11 | 1мйзїз 1166 эмалі 150 2ME3OA в 2M8543 419 
451943 440 | смете вм | сыны: — 35 | онын аюы эмым 3240 | ом 238 | 299777 са | м0 — аңазы 3,30 імы 890 нем $40 
Ih TEAXA 447 | 202018 0039 | тм Jm 2M399247 190 амы а | зным ан) | 24911 120 2722 1.01 мв 12 294420 146 эма фм 
zw1644 477 | омым $38 | 2836447. 300 |энума x70 284356 | ZNBE)7 Bag | 2654111 да!) 294227 ты 248110 1.90 296400 340 гни 7890 
TMiBAÁMA 4 ва | ма мі | тын 430 | INS Іш 2w9358 211 | 2м ізі | 28008122 с | аа 218 2217 3310 аманы в angha? бер 
ака вы | 242425 30 | 2N344&8 600 | ану? ом 296369 2.18 | 3MBBA2 1740 нып 104 | 14228 ты 2.94218 21а зна 1 эмда — 1.18 
ZAIGRALA 883 | см 432 | ма  & DO | онума 420 анына 1.18 | ZNEB47 1850 ыға аа!) 20010 3108 IMIG ах шыл ім төне 104 
тыны 64? | 24294 486 | 24380 1020 | 2МУМ вм 245368 204 | аныз 2000 29128 0 | ам ам їзїї зы зны: i12 эы м 
2518484 ам | зар ам | зы афо | мы — $0 3 1148 | INOG 2700 2100126 10% | 1502133 75а 2053120 419 заза 3140 264553 1.00 
281047 741  2MIS47 ам | 293447 23D | 2-640 57 245163 218 | THERES 78450 294128 112 | 2094204 таз 249228 100 мым 220 INESSE) 10 
141847A 148 INTHE 4лі | INNS +b | ом Шш амалы 270 | 290870 130 шо тм | 2596323. 814 288330 400 14418 190 аты 190 
ZN1NAS №0 зымы іы | Эммы ла | 203505 аа тымы № | зам 147 лә Ыы амалы ы 246531 440 Зы — EX INEA Тоз 
2H184&A NDA | 292011 148 | 2Мғ00 z10 | 2 зю мт BÜ | 2HNÀT7 3.16 280132 12% | IARAM 914 20у ағ аныз? 9! 244458 197 
481049 РЕ? | 282012 ан му; ло INAO 120 іне 4 | ми Үй пн 141 Thit жа ‚мын #0 254429 м 2090007 105 
2h1B49A $84 | 1830172 ісі | 243702 20 ани 120 24B358 зо | 2M5941 за сыны ім | 208227 іш эмӛзік 17.80 18642BA 1.00 IMENE 7.12 
3418B80A ITO PNH 1204 | THIID4 30 | эм 120 INKJET зы | анар 37230 | 2090136 29 10 190258 10; аман 410 90 іңда?р (26 НМ 133 
іңіноА 1708 ! диз 7-3 | эмм 320 | INI9NO ан 188306 тїп | 2м6945 15.30 29144  &96 | dwa209 тта эмаза) 180 2M428A 1.00 Poy, 113 
1741890 304 242020 EOS | те зо | 245 200 зоо — 33 | эм 389 ды ты | 290050 1.6! 2963428 3 8 ана I8) мн 3.12 
281251 а 142043 4000 | 2N1907 16 IW іт aad! 16 | омбы? 12.30 п ФМ ішпе: 17а TMD 1.10 Iuda 280 I" 1.26 
251990 ік | INWA MOG | муа — | 28942132 170 2N941& т | INDE" 129b ін | 204245 ты 2М634584 2.45 зая 290 мыз 140 
үні ҰМ | тинин 200 | 2M37O8 18 | 14014 іт ЗАЛЕ 248 | 2456974 2.1 юбка 15а | IWH КЕ 288344 | 2 HHS 260 ішкі 13480 
212062  $01| 2762088 2700 | 2N3710 ла | tee 1092 Зы — 30 | 2N53976 26 омы ам | амән 678 246348 8 24438 вы тюм 1300 
ТЫНМСА 4248 | 2B3XMT 320000 | 39711 В: | 2040215 1121 нить 9!) 20 309 заты 3147 зла ап амамал в. 209457 600 мие а 
25210 1.60 | онныз 25.00 | 252711 100 | смею — 4 TW5420 40 | 24897? 248 200158 3187 | 154284 10.70 шама jpt 2-449338 20.40 млн 220 
292100 1490, 2H30€63 ар | зыәлі зо | 284091 м 14942) ав | онын ік шы зы | 2594207 20 тнамал 120 288439 Бао иығы 10 
аматы 2% | 2МЗОЁЛА 173 | 205714 т Teg Aa 4w$428 4 OTR 2170 ішіп аю 154274 31.70 ана? 3.H 42-7 10 2404 азы 
2N321à — 84d | qN3094 — 90 | ми ты | ICI 140 159428 4.78 | мю J40 томға вБла | 258278 2000 2N6347A 1.00 зна? 1.30 амы: лаб 
ZNZZINA — 90 | 2890644 168 | 243710 іы | мым 64 зиму ам | он 230 сымы ты | інге м/с назы 200 ZNSE 13% мым 190 
242219 «| 28395 t.10 | 2N1?)18 240 | 21M403? Фр її 4.44 | 245962 470 , 204180 7110 | №02 46.00 амал 200 мы 1 294071 ес 
2442194 S| ZNO 1.08 | 2417209 айп | зман — 5 чыт 8817 | ныға төр | ті ва? | INE 490 жаза 530 эмыла 130 эма: ай 
знал 40| анов 140 | 201 м | 246800 — 30 24442 493 | зна 290 | 284102 оар | ікізіз 6% Нема 6 С амы 128 2N4472 ты 
22321à 41| 292114 вла | 2N37Y24 фо | IMAOQ т мыз 12.00 | IMESES леп | 24043 80 | 298304 as эмел ра ыз? 29 an7a іы 
292222 40| 242125 743 | 24977 148 | 254062 Лр жиым #78 | оное 3170 | омы 10.10 | 2588204 во 2мазға зи &4 эм 340 seats 400 
?N2222A4 41| IN31206 761 | 2MYTRBA 150 | 244072 220 THE448 1041 | наваг 410 | 200140 1790 | 293826 в мало м 60 ныт аю imi 180 
242221 4.28 | 253137 302 | 2497 яна | amott 114 анына ZUR | їнїн в | 254786 ылы | 290297 ва їнї? 22.70 змабот 280b амы 1 
ZN22I3A 483| 2N3227 432 | 2M$727 $30 | 244082 107 T. t seep) зно: 254187. 838 | йы. м 0 MESO} 2316 tee x 
эн22 121, далда 2287 | знати заа | 34003 10 
анти? 200 | PMIMB 218? | 23734 326 | 194117 220 CAPACITORS e CAPACITORS e CAPACITORS 
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1494) 281-7109 (213) 390-3505 (713) 529-3480 (503) 254-5541 (714) 547-8424 (408) 243-4121 (602) 851-2348 
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LED BAR GRAPH ARRAYS AND DRIVER 


GL. 1 1283 LED Ағғат із 8 rod LEO arranged 

ina V2 dot bar graph: conliguration. When 

uad in combination тей the (R-2408, linger «БҰ 

leval indicating can be penersted 

GL.112M £ LED Array ваты ав shove ar- 

сәрі dot graph ш ranged as B proe end 

4 red positions OEM Prices 
ИИ. 2406 LED Oriver ts an intagralad елешн 
LED driver with 12 outputs. Fach высказана GL-112R2.....,,.54.60 
өшірме turns the LED's on kt steps equal to; — 06 292 ....,.. 94.80 
чые) > Мамы 1713 iR-2408.,.,...,.,. $4.80 


The Bright TWO-COLOR LED 


Bath Red-orange and Green LEDs in EDSS 


the вата раскада. Color mixing can 124.. or 
ba accomplished dua to separata anodas. 159 c: m 
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26 MH: 
Z-B0-Cm; таю 
THET 6.50 
i504 8,50 
ZBO DAAT 5.45 
Z-B0-DARNT.9 13.50 
zZBO 5100 2440 
б сол ТАЖ 
асом” — 2010 


ZB000 
SERIES 
TRIOS $150 00 
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CONNECTORS 


PESOSA тән» 
208 4.70 
Pesoda, 10. 70 
P6507 8,70 
Peet A 10,70 
PARIS 10.70 
РЕБ 2А $14.80 
POS 18: 9.70 
P65) 3A 10 70 
POS bd 9.20 
PHET4A 19.70 
РЕ515 9 70 

8502 SERIES PESI БА 10.70 
P6502 $ 6.40 | P6520 5 9% 
P65024.2MHa 7.50] РЕЯ2ОА 540 
РОБО В JMe 1350 | Р6Б21 & 20 
P6503 Я 20 | РБА 5 BO 
PESCA 10 70 | P5822 E 40 
PU S04 9,201 065522A t$ 80 
PESH А 10.70 | P8537 7 8) 
26508 8.20 | Р8%3З2А 10 20 


6800 MCBBBOP 10 BO 
SERIES CEOD? P 1 Bo} 
МСӨЖКЕІР 5 590 | MCEB754 в ЗО 
Mcamo Li 8584 | MCOBBOAP ta 
MCGBO2 P 11.50 | MC6BBTP 8.91 
MCÉBOBL2P2 30.72 | MCOSB2AL В }1 
MCS6BOBP 1290) MCüóBREP 2» 
MC6BOSP 36.50 | MCSBSEP 272 
MCGER21P 146 | MceaaTP тт?! 
MCBBZBP 230 | McBee 2.72 
MCEBSOP 12.23: | MCRBESF kia 
MCBB43F 46 38 
MC5B44P 45 J9 
MCUR4 Efe 100 
МСбВАВРІ 38 50 
MC5R45P3 64450 
MCOBATP те 06 
MCÉSAOP 1.40 
MCGB P 460 
MCEBEHP 32 26 
Ма: 277.80 


DB25P maie 2.95 
08255 kemale 3.60 
HOODS 1 75 


SET 7.60 


NMOS MICRO- 
PROCESSOR 
MChHOOQL $347 75 
MCG8OQ0QUA 291 B7 
MC5800016 319 ED 
MCGHABBP 18 #0 
MCB53?0SP3L 111 TZ 
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мМсмаз?Бас 300 Fir 
ыы ай 300 89 


8238PC 6 00 
P3251 6 4n 
28283 13.00 
PB255À $610 
PB2571 11.90 
Pal 79 15.50 
OFa3039n 3.50 
OPS 304 GN J 90 
братты аж 
сғазовы 
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ZBOA-PU $ 895 
ZH CIC 7.95 
Z-BOA-P TO 7.95 
2AOA- DART 18.85 
2-404 DART.5 16.50 
2-В0А: 5100 240 


z8140 PC 300 
A1 A4 PC 3,60 
Za AB PC 3.00 
781 64 ОРС 24.40 
26165 PC 7.65 
29106 Pc ? 85 
281 ТҮРЕ 
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мс 320 | meir 130 | тастан 139 | meman 724 
БАК DYNAMIC RAM MODULE) 27184 Au Ted 554000 PARELLEL INTERFACE MCilAP алһ| MDHP 291 | мстама аша | MODEL ұза 
(ASSEMBLED AMO TESTEO) | жыл, ыыы 1/0 шанага INTERFACE мс» 197 | meire — 640 | стап 5289 | мсіот18» өз 


МСЕЯТР 120 | MCTIO3?3P Bil | мслама 180 | MCIOT23L 128 
CHEP 191 | МСОП” заа | ңы 221 | Meza. 321 
МСЕТІР 20B | МСЯФЛЗАҒ 378 | мстамғ 136 | мс? 26D 


20056 200а5 ААМ $700.00) 29484 Misyé Ted. $350.00 ҮРТПА Аалу G wpet ram міні. $184.86 


ТЕК STATIC RAM MODULE) а. Pen рышы 1/0 Intertace 


(ASSEMBLED AND TESTED) | улад Ayé Тема $250.00 | PIZDA ism hint сім stl dme 911918 SYNCHROMUS | casa» 20ь | ысыюалы 91.57 | мс, әв | молит зоа 
218A 4m RAM — $34885 қ 17208 Асшеініші seal tested сай b Certromci- type SERIAL моего 208 | MCteD3UOD8 479] meae 196 | Moon | 2538 
21168 ХО ВАМ 789 95 2.607 CPU 5 тт $119.35 INTERFACE MCSRAP ва | ысына зеза | MEOS | S25 | ыпыр — ан 


MCH3OUL 227 | мс 2.84 | мамы эса | мсек 221 
юс, 22? мыста”? ams | ме me | мои ан 
мы 249 | MCIeDIUE 464 | ме &é6 | мсІсізР 22% 
МСЕЗЕІР 1.80 | MCIeDEPS 4.80 | МОР 210 | МСО T ВЕ 


ТАЗА Азвеё Тем, 2200 00 


21160 2002s; ВАМ 293.96 


РРР 8179 95 


ARITHMETIC GPIB MCHjzP 190 | мотеле ім | wooed 210| ctas аа! 
STORES 00 NOT ACCEPT МАҢ DROERS PROCESSOR (IEEE-488) MTEL №55 | моласы 79) мою 100 | моют 11%) 
INTERFACE мер зва | мсн зве | Мое 372) мса” Б 


MCF 19D | МНР эта | CIDF 148] ыста» 22 та f 
МЕР тм | MONG 4799 | мъки га? | MC)aAA AP 1711 
ысыт 277 | мыстан. 433 | Mc pena, 344 | mCHAI2VP 1493 


MAIL ORDER 


TOITE Әле aed ніні Соч тїт жемді | 24004 Asay В ins cabe acted 500606 


Р.О. BOX2208Y CULVER CITY. CA 90230 сеа 2t ali ERE — ыстар 2ғ4)мсызы — 297 | мсына 33042 | MCTUOSVE 1181 
Г. b. i MICHS7L 240 | мбай am| ма? ты | меча ат 

PHONE ORDERS (211) 641-4054 Е ОМ міні PRINTER MONATE — 1$0 | MCT4ARU эль | MOO алі | MC 1271 
(Сантра дна wrth Азр PLUS compu f MCOBZL із? | МЕЗАНА Ta | MCM|SARP өні | моче 560 

омыл Ойт 110 ED. Ada £2 00 м tet peerage nad Seeding Mass Change tert ed Ap E” да и INTERFACE мез! зай) MCi4A&UDE тт | мсымғ 12646 | мгчалкеР аса 
ваф MIA etree) Fins efc Gerd combo mip парады (ne — : тсз. м | мстама Зав | мим 318 | MICI 39 
€ Ар” tani | $199.55 | 7Ј10А деру b tested, cabe мкм! $112.48 | eisor a 72 | мс маз — 196 мсн ры: | момимР — 25 


pps de была ro Ш 
В Sens асау пырр адет epa Шірі бен pag Vf пирин eg igi м өкімі 
| чести 


ATLANTA CULVER CITY 


3230 Piedmont Hd. М.Е) 11080 Jefferson Blvd. 
Atlanta. GA 30305 Culver City, CA 90230 | Houston. TX 77098 | Portland, OR 97220 | Sania Ana, CA 92705] Sunnyvale, CA 94087 | Tucson, AZ B5711 


VISIT A STORE NEAR YOU TODAY - Wa stack a larga selection af Technical Banks. Discrete Compunrats, Integrated Circuits, Test Equipmeet sad Elactranir Supplius 


HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 


2649 Richmond |1125 М.Е. 82nd Ave.| 1300 Е. Edinger Ave. |1054 Е. El Camino Real| 4518 E. Broadway | 


(404) 261-7100 (213) 398-3595 [113] 529-3489 [603] 254-8541 [114] 547-8424 (408) 243-4121 (602) 881-2348 
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NO DISCOUNT COUPON 
FOR ITEMS ON THIS PAGE 


€ 
Ui ATA PRECISION 


PP ин CALL FOR QUOTE ON QUANTITY DISCOUNTS 
MODEL DESCRIPTION PRICE HM307 —— - м 
и Porsbie D.M. $219.00 / ry 
2d d ar dim mA 385.00 SINGLE TRACE IK Е | TH LEY 
OSCILLOSCOPE 


240 4% Dipti Portable True RMS D.M. M 385.00 | 


3% Digit Hand- Hald 


DIGITAL MULTIMETER 
MODEL 130 — 0,5% Базы ОСУ aceurpey e 28 ranges 
anal В ейән: DC volta, AC volts, OC ина. АС amps end 
obras © Auto raro end auto polary © Low barrery 
| таманы and much mach morb ss: ioo 9176.00 
MODEL 131 — 0.25% basio ОСУ accuracy 9 26 ranges 


aru functions DG volta, AC volte, OC ampa, AC umpa and 
hw © Dieta tasi 6 Аша zaro and auta polarity € Low 


Ш IDEAL SERVICE INSTRUMENT 
| № TIME BASE 0.2 us – 2.0 s/cm 
E 
E 


- 100- Ноџг Mini- Portable 

т 4%-Digit LCD Multimeter 
-— | i 26 Rengas inctucng Hve each АС and DC, both 
хонада and current plus (еә телле гата 
Ф Sannurvities of 1Op V. tOnA, ТОП, and maximum readings 
ol 100 volte 1600 АС} 2A, 20 magohms! 5 Gmsic sccuracy of 0.01%, 
kuppaa? by (ah grade Т.С. — typically, £{0,007% cdg. + 0.001% mg. 


Әлін 
LPS-TRIGGER W COMPACT $404.28 


BUILT-IN COMPONENT TESTER 


-Q © Rechargable 100-hou bettery portabiity, plua lima opacetion [while 20 Megahartz 

Juni M chee, hiphrcontrasi 0.43" high LCU readout, condabta bemary бен and munh move......... .- 8194.00 
enyehets you cen see lo werk. — inchiding bright выла? H M 31 2 к= — — — —— - 

MODEL 255,,......................»»....... 9206.00 DUAL THACE 414 Digit LCD Hand- Held 


DIGITAL MULTIMETER 
0.05% ОСУ accuracy @ &4Vi-digit resolution 8 В 
functions € Sary to rend. 06” LOD display € 100- 
» hour Мо from an акала bantay 6 Anmincimot 
| warn usar whan 10% of bakery 1Не remains 9 
Rallable rotary meitches сіадгђу display range and 
function @ Fully peolected Iram overdosed 1000Y 
тал DCV, 1000V pesh ACY and JODY max Ohne 
€ 10А сиеси range т ACY bandwidth to 20KH2 | 


MODEL 135 ...... eec e 8218190 


OSCILEOSCOPE 


B 10x8 cm DISPLAY 
B LPS-TRIGGERING 

Ш BANOWIDTH DC — 20MHz 

Ш TRIGGERING up to 30MHz Сену 
E FULL X- У OPERATION ши) 


258 4% Digit Portable Tree AMS C.M М. 306.00 
SBS B Digst Potable 250 MHz FraQuaney Counrar 395.00 | 


3% Digit - LCD Display | 
DIGITAL MULTIMETER 
э Unsque Audie "Eyse- ON" полая 4 Fast 


testing witha takling your түбе oH Uhe circuit youre 
probing, а Continuity Tan waka on three lowest 


teaistence ranges % — Rapetitivs Alarm wach of AC — 
ети ingi 50 Megahertz | 4% Digit Bench/Portabla 
OHMS put Ф Singletans alarm on negative ОС HM512 DIGITAL MULTIMETER , 
cuarvaliags. 4 Ај; tests logic breit — logit iran MODEL 176 — à &' arcurary Below № 
dore ен оке ed сыыр E lom DUAL TRACE ТОҰОС end 2009: AC э 20000 coun [T 
and бану шато junctions = avant oeonremces. display е 0.8" LCD display € 5 Fun: | 
OSCILLOSCOPE tions: DC voks, AC volts, OC amps, AC. | 
MODEL 836............... 2..5190.00 и 
| SWEEP DELAY a 6-4 - 
= | DELAY LINE MODEL 176........................ 00000000 ” 
Capacitance Meter XD 41 
. Ж BRIGHT DISPLAY MODEL 178 — 0.04% basie accuracy 9 20000 count display è 0.8" LED 
E um - in capaciter, dephury & 1400V input praiucbon 9 Easy to use 9 J Functions: DC үсітт. 
4 S ка ЫП sha T7 — ай i т”! \ p BANDWIOTH oc T 50MHz АС чона, Shes. ил: ль E У badihàtbudhbhsh 44: 5249.00 
@ 0.4 in. їйүшїй cryatal display = ; 


TRIGGERING up to 7OMHz 


Фф Exclusive “acharge/Syok” messute- 


1304 Carrying Саве. .... aetedir 4 в ізізға dsos в nad $10.00 
meant Gireul (patent paeding) holds 2 0.19 


m 


basic sccurscy for s» Tull year. AFTER TRIGGER DELAY LINE Only Mw Battery Eliminator .,,...... o ...... roe . 40.00 
AA и: imc е-е OVERSCANNING INDICATION 51485.00 ПРОНИН зне commas 


1444 micrafaradga. 


€ Beat of all iUa amay on the budget - only IDEAL FOR COMMUNICATIONS 


4% Digit LCD 


MODEL 938 $185 AND DATA PROCESSING Bench/Portable 
0.1° Resolution, LCD Display 50 Magahertz DIGITAL MULTIMETER 
TEMPERATURE METER в Е a" 
„ WICE-RANGING — [- 65°C ло Cj J88* HM812 “Те ae ит сто 0 


№ ЗОРЕ € ACCURATE — + .4°C/ t0.7°F over 
тоасаї пиа 8 FAST — Baaconds to БК of final 
сынын in тео © VERSATILE — ireitche-sa- 
lectable cusolullon |0,17 of 1°} and degrees C or 
Е @ HANDY — азу bo carry, hoki, usa, read 
» TOUGH — takes avarpday field usage yet enain- 
чате calibstión. © COMPLETE — інішіне full- 
maasuaramen ranpa prot © USED EVERY: 
WHER? — miernal ФУ battery or line operation 
(115AC, 47-63 Hy} vetih opHonal batter; elimingater, 


MOCEL 940 'из+#+ и кта+» +,» $195.00 


functions: OF volte, СС amps, AC volta, 
AC amps and ohms 9 Fully protected 68 1-тен batters lile tram а абло 
| battery 9 Quality and performance 

Thee КөмМеу 189 provides fall capabiluy l'or marny gerara) pur poar applications, 
Seldom-used Мәлсінмта інуе been инча амі to keap iis phra ро описи 
тайый haghi 

MODEL 189 ... ... oe, 3169.00 


K E M е 1 COMPUTER 


DUAL TRACE STORAGE 
OSCILLOSCOPE 
@ 50 MHz DUAL TRACE 
PLUS VARIABLE 
PERSISTENCE 
B DELAYED SWEEP WITH 
AFTER DELAY TRIGGERING 
8 STORAGE OF SINGLE-SHOT-SIGNALS 
"AUTOMATIC STORE" 
B LED INDICATION FOR OVERSCAN, SINGLE 
SHOT, TRIGGER ACTION DELAY MODE, 
"AUTOMATIC STORE" Ому $4036.00 


1360 395 Digit Seach D.M.M 215.00 
1351 3% Оук Beach 0. М.М woth 20A currant range 205.00 
1750 ЗА Digk Bsech/Porsbis True AMS end dB ООММ 360.00 
2480 45 Digit GsncivPorabie D, M. At 330.00 
2480R 4% Digit Bench/Porieble Trus AMS O M M. 350.00 
5740 тугри 100 Ms Maultilanetien Counter 326.00 
5800 = а Npe 520M На Banch/Perrabla Frequency Commer 485.00 
5801 $ Digit 520MHr Bench/Portabla Frequency Counter 626.00 
BBAB — & бан 160M Hx Maultunction Counter 340.00 


SIGNETICS 
The instructor 50 


Снн вор Computer 
inciodes Overyibutg you teed bo 
write, «un and debug marhunte- 
language programs. Housed но атп 
compact parkapa. 


KTM-2 CNT/TV "— тыт $349 


ыы. HANDHELD 


and 
BENCH/PORTABLE 


SWITCHABLE X1 and X10 AttenuationFactor 
KEY ADDITIONAL FEATURES: е i00MHe bandwidth 9 Heavy 
duiy itp 9 Break resistant center conductor 6 Slander. flexible cable 
$ 6f сое length € Wide compensallon range 9 Fitz nl) scopes 
a Ground relerence con be activated at iip & includes: SPRUNG 
HOOK, LC. ТІР, ВМС ADAPTOR, INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 


Pei Ша. OFS De... 91295 00 51015.00 


Pulse Generator вк on borom) Frequency Matar per с» іі 


STORES DO NUT ACCEFT МІД. ORDERS € independent Priod end Pulse Width Comrala = tüHr — ZOOMM: [Нейл | pin остов mute 

- іы. + Lu è Purso Range 20005 == 200ра (SMe — SHE} ment rangs © 5 баата ate Тытан € ingui 

MAIL ORDER СИНЕТ 4 а Pulse Width Range 1O0ns — 100us Better than Hen? пета Across Full Матра send Better 

е Varible SON «nd Fixed TTL Outputs than TÜmV rnxs from 203 = ТОПАН ө эу" B. Dig 

Р.О. BOX 2208Y CULVER CITY. СА 90230 $ TTL Output Capable of (ето 20 Standard TTL] LCD Cusplay a Automaticatty Foaltianed Decimal Point 


Loud в Totals Mode Foo Urequanries Up Te 2054 
а Can fie Opn ated in Triggarad, Gated, Manag бты,| е IMHzint iaiia As dee scd Mai! Fase Кш ад 


PHONE ORDERS (213) 641-4064 


Mawes $1000 іс? р 1 Sho o: Menusi Gatad Modes e indiestes Units Bong Mepeuted (KH: or MRE} 
| ее onini Ж. ян à; = Е ma — 2n "m а Comptemset fwitch (raria Both Output ТЕМ ........ queo Only £384 00 
16105 ...,.......- soora s Only $219.00 | TP600 00MH: Prescatar,. ... . . ОИ 598.00 


нуын (aeu Шал жен hc ar uk ee 4 
р danced "6 r ў" 


ATLANTA | CULVER CITY | HOUSTON | PORTLAND | ЅАНТА АМА | SUNNYVALE 


VISIT А STORE NEAR YOU TODAY - Wa stool a large заіечіпа el Таспа! Banks, fiescrie Components, міндетті Circuits, Yasi Бареа ged Пегізеліс бараһға 


TUCSON 


3330 Piedmont Rd. М Е] 11080 Jefferson Blvd.| 2649 ae 1125 ALE. 82nd Ave.| 1300 E. Edinger Avo. |! 054 Е, Е! Camino Real| 4518 E. Broadway 


Tucson, AZ B5711 


Апата, GA 30305 | Culver Сиу, СА 90230 | Houston, TX 77088 | Portland, OR 97220 | Santa Ana, СА 92705 | E X CA 94087 
[602] 881-2348 


Bj 243-4121 


[404] 261-7100 [213) 390-3595 (713) 529- 3489 (503) 254-5541 П 14) 547-8424 
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Dual Trace Oscilloscope 
HITACHI 30 MHz 

@ ТУ saynt-&eéparater circuit 

© High-sensitivity 1mV/div 
{5MHz) 


Ф Sweeap-time magnitier 
[10 times) 


© Z-axis input (Intensity 
reece cola tic) 


e Signal delay line 

| € X-Y aparatian 

| @ Trace Rotation 
Model V302B 


$995 
СЕ commodore 


HICKOK 


DIGITAL MULTIMETERS 
LX-304 


Quite Portabla 

Very Affordable 

and Unbalievable 
Varsatile 

the PET computer may 


very well be a 
Ufetima investment... 


* Large Keyboard 
* Separate Numeric 
Pad 


* Graphics on Keys 


1 e — ич $9951 


a | Professional Keyboard Kits! 


Modala 753 & 766 ASCil Keyboard Kits 
For Hobby or OEM Місгонғастанағ Мияги 


Фер 926 Character ASCH (ЛЫП Ф БЭ Keya. papular AER SI 
болама (7871 @ Rugged 0.10 P.I. Board d Tri-mode MOS өт- 
eeding © Two Key Надано © MDE/TTUDTIL. Companies tair 
рыба & ВМР arl Alpha асы ТЫ} 6 (алый шиі Polus 

Ф Custom Бәусере 9 3 Шын Deliriablo Ке ТЕЛ) Ф аига 
Рау Glow Bounce Кател № And Much Мыны!!! 


ИІ Key phone eel s kayboard- Кн. 


VARI-PITCH + 
LOGI-TRAK = 


MX-333 
$235 


AP PRODUCTS 


D PLESSEY 


Maallurad 
Polyester 
Capacitors 


Series 169 
MINIBOX 


Я23101..8 73 98 
923102... 124.95 
823103... 124.96 


MARK IV LED POWER LEVEL INDICATOR 


a Displey Range «3648 to-- 508 
e Floating or Gradugl Output Indicating 


9D pra 


KIT $31.50 


v Kit includas transistors, leds, сврасі- Ein бата аз above assamblad..., ,.. ..8 
i JGOK 58 Key Full ASCI) keyboard Mt. E 
| tors, resistors, PC Board, and silk nm 56 Key Full AS —— "2 


701 Plastic enclosure for 781/788, pau oe 

20 Steel enclosure for 753/756. ...... 829.95 
ТЫЗМР Mounting Frame for 744.,,.,,..,... $8.88 
255МҒ Mounting Frame for 788........ .. 


CARBON FILM RESISTORS 


FULL LEAD $ HIGH QUALITY $ 59b TOL 


| scraened metal front panel 


EW NLS TECHNOLOGY | 
UCH/TEST 20 


TOUCH/TEST 20 comes com- 
gusti wich teat ініміз, гырын p. 


THE 
TO 


we "———À € 10 12 100 330 1.0K 33K 10K 33K 100K 390K 10M зэм 

СЕ r vous TODAY" 1? 36 110 350 11k 3.6K 11K зак 110K 360K 3.1M зам 

ION 12 38 120 380 1.2K 3.0K 12K 38K 120K 350K 12м 30м 

DEDER NO PRICE | 43 43 110 430 1.3K 43K (3K 49K 130K 430K 32M 43M 

ӨШТІ — LEATHER ын 18 47 160 470 1.8K 4.78 18K 47K 150K 470K 1.6M 4.7M 

iier d Г E 18 81 180 510 35K EIK 16K GIK 180K BIOK тем 51M 

, 18 68 180 550 18K вех 18K БЕК TROK BOOK 18М вом 

20 82 100 BIO 20K білік ток бтк 200K 6205 20M бтм 

А 22 ва 220 800 22K SK 22 GAK 220к BOE 22M вам 
Intersil LED or LCD 24 ?8 240 780 24K FER 24K ТК 240K ЗК 24M 75M 
32% DIGIT PANEL 17 82 270 820 27K ВІК 27K ОК 270K 8200 27M 52м 
за 91 300 910 3.0K йӛли JOK STK 300K 910к зом 100M 


| METER KITS 

BUILD A WORKING OFM IN 5 HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Teel chet new parm for yoursall with [nterss s bow 
cost poloha guts, complete wrth AD convener and 
LED coreplay (7? 108] ar LED dnpisy (7107) Kita porvide 
all malgraii, 171 PC boird, mios c ie 
НСАУ ІСІҢ. там НЫЕ... ELIO 


% Шан. bangs .81 ET per с % Wiatt..... 61. 798 par c 


1 WATT 2 WATT 


20 P/ Pack $2. 15 10 Р/Раск $e. 10 


AVAILABLE IN THE FOLLOWING VALUES IN OHMS 


3.3 160 300 550 158 JDK 8.6K 20K 47K ШОК Бак 
10 180 330 690 tK 33K 100K 22к Вак 220и — 1.0M 
47 200 3290 920 2.0K ЗЕК ток 27K вк WOK 22м 
100 220 470 1.0K 22K 47K 16.0K зак 100K йк — 4.7M 


120 270 510 12K 27K Бік 180К ISK 180K 470K 370.04 


STARTER 


2-8 0 SYSTEM 


Tha 280 Gterter Kit by SÒ Systema 
uses the powerful 280 microprócee- 
aor ве the heart of the complete micro- 
computer оп в angis board. аан а 

Ч atep-by-atep introduction Фа miero- 
computers вй в keyboard and diaplay, audio cassetta inter- 
fece, PROM programmer, wire-wrap expension area, 4 
channe! Counter Timer end ол Gosrd НАМ and PAROM, 
Complets Opperstion end Instruction Manual included. ZB UG 
Monitor із ROM. 


27004 kit .... $399 38007 assam/T.. $531 


3Vi-Digit, LED-Display 

DIGITAL MULTIMETER 
а HANOY — тау to hold, 63 cerry, ю mas, to 
teed. в ACCURATE — ыа 0.1% DC accuracy — 
$ TOUGH — bulk то токе DL everyday По 
mage end крс! cuariobd ... yet malae it 
cabrion + VERBATILE — big. ан, high com 
tust 1-digi1 LCD displey, rsadabls arrwhiara...n 
A05" high, © PORTABLE — Pakresired. fight 
оған, opangtes up із 200 hours on a single OY 
талайын efkelina battery. © EXPANDABLE — 
пайа алымінмі DAMM һесезеотізй 10 extend ranges 
quon further. 


MODEL 935 


seonsesconenson 9176.00 


XR2206KB FUNCTION GENERATOR KIT 
OPERATES ON EITHER: 
SINGLE 12V Xv SPLIT SUPPLY 


STORES DO NOT ACCEPT ман МИХ 


MAIL ORDER 


Р.О. BOX 2208Y CULVER CITY, CA 90230 


5 Volt 3 Amp 
APS 5-3 


INCLUDES ALL PARTS TO 
ВЕ MOUNTEG ОН ЕС BOARD 


)-8 $37.26 
шамы бе 51000 14452 @ есіне маңы вай handling Ын Сыер Qua. 635.55 о, ..$19.95 
sed VEA йы Flesh scias your dept card айнын viarhush жабын Md 25ыр. 834.04 POWER SUPPE аст CLUDED 


бира бара Ші Sale dye ә мір 1ш рии tula Ни repudio ік yet 
SU Mou uy ұт Sem Mad Defui reg We танға йы арм DB DEAE. | 
rape 


ATLANTA 
[| 3330 Piedmont Ad. М.Е. 
Atlanta, GA 30305 
(404) 201-7108 


CULVER CITY HOUSTON PORTLAND 


11080 Jefferson Blvd. 2649 Richmond 
Culver City, CA 90230 | Houston, TX 77098 | Portland, OR 97220 [Santa Ana, CA 
(213) 380-3588 (ГІЗ) 529-3480 (503) 254-5541 


Circle 278 on inquiry card. 


onaenonty immunea or ereere vawes | NEW 30 MEGAHERTZ 


WET 
Манат > юе (2. )28. 4708 №1 


VISIT A STORE NEAR YOU TODAY - We stack n large selection p! Tocheical Bass, Discrete Components, Integrated Сігсейе, Тен Eguipmpt ond Electronic Заррізав. 


SANTA ANA 


11125 М.Е, 62nd Ave. | 1300 E, Edinger Ave. 
92705 | Sunn 


(714) 547-8424 


DISCOUNT - 
COUPON 


Bring this COUPON into one of our stores or 
mail lo our Mail Order address shown below 
and receive a 10% DISCOUNT 
on purchases from this page of $50.00 or more. 
Offer EXPIRES on April 30. 1981 


МАМЕ 


ADDRESS 


сиу STATE 


Too on OA D V 


ze PHONE NU 


== Eram accepted мү wih ky! name and address filled in Ұ 


АХ ІМ! JA! NA AAR = 
ARP RR REN ТЙС 


PORTABLE thandar 
OSCILLOSCOPE 


ы Ont, $389 
n eng ca ж е uant 
poc si 8-а 47) WEIGHT "E 
© ULTRALUW e AUTOMATIC CIRCUIT 
PÜWER POWER DOWN FOR 


CONSUMPTION ENUSED SECTIONS 
HIGH QUALITY CARBON FILM 


RESISTOR KITS 
% Watt — 596 Tolerance | 
EACH БЕТ CONTAINS 640 RESISTORS 
20 each ef the iofiewing valer im ойыны 
(01100 1000 1.0K&0 токо 100K6 1.0 | 
LER 150 1500 1,5K 0 ISRA 16000 1.510 
2.20 227 2200 2.2K 0 22K D 220К0 22МП 
3.350 IIN 32011 3.3K à 33K TH 330KQ эмп 
тп апаю 4,7 K CQ 47k 470015 4.7 ME 
6.80 аап ARKI dg. ВКО бака aso BAN 
Н8-14-25 Complete w/Storege 812499 
PORTABLE, DUAL TRACE 
MINIGCOPE 


38 ЫЕБАНЕЙ TIE 
M$-218 Dat Trace 


№ MEOQAHERTZ 
MSS һөт — 9.497 
M$-15  znps Toa 436840 


туі фе а geese tpi lay pad fhe pee 
OPTIONS 
4) b Wester Сана (48 38722 B0 

47-143. 10481 Peene 416 ғомынын ілі) 
41-6 


PORTAALE send LIGHT HEMT 
SD Mo CF EC Ha inm I^] 


n 

ХЕ-2 ЮР 1,29 111 оз ХИ 1556 214 ЕЛІ 142 
ХЛ-556СР м ғ 8 ХА. 001 СР 198 190 126 
* P эл! ва 74 1.20 эв м 
Хх ЖИСР м Tt м NR-3524CF $14 24% 207 
А-дер ім ір 1.24 кА-4134СР 1.24 юэ ж 
хм. Р 200 1.88 1.2% РАС 119 102 жа 
XR. E59 c 201 іы 1.324 A3R-4A198CcF 122 110 9 
ARM? CP +8 ы т Ий-4213<Р 128 1:02 в 
XRAARATCE 4.13 9 .75 АМ.АББЕСР -79 6з БУ 
хА-1:507 ғы 5T ы ARATAACP i” 102 іе 
ХЯ-1 ЕСМ TET 2408 T7! AR-EE3IF 242 154 Ұн 
XR-1488P іа ми n ЯЯ-Б5ЗЗАР 353 3250 204 
XR-!4B NAP 1.09 BS 73 ил-Базасғ ss нә куа 
XIT.15E24M 13. 11.14 $39 X4R-ES34 ACP ты 211 17B 
7-1 BON 2m) 2.14 uei io 22% 1680 140 
XH-2200€cP 1.18 м в KA SF 235 10 150 
XR-Ż20i CP 1.1 м 2 ХАЗАР 37 200 2 
ХА-РИНЕР 1,16 м 9 ХА. НР їй; 146 121 


SUNNYVALE TUCSON 
1054 E. El Camino Real| 4518 E. Broadway 
ale, CA 94087 | Tucson, AZ B5711 
B) 243-4121 (602) 881-2348 
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Circle 277 on inquiry card. 


Circte 278 on Inquiry card. 


Pan 
American 
Electronics 


LOWEST PRICES @ TD) 
ON THE 4 e 


Computers 
For Business, Learning and Entertainment 


INCORPORATED 


Radio Shaek 


Ai THORMITED кіна CENTER 


| TOLL FREE ORDER NUMBER 
800-531-7466 

Texas & Principal NUMBER 
512-581-2765 

Telex Number 767339 

Dept. B, 1117 Conway 
Mission, Texas 78572 


= d 


VisiCalc 


For the Apple 
and Atari 


к zb Pr Гы A 

phar A POR Г ái, vd 
sem! oon Dya! 
Ser Cia шығын 


а” 
ауа” 


Glas) prime 
СП I eral 

ан й 

Қан гіп dw 


ET LU 


374 


SN 7402N 
SN7404N 
SN7406N 
SN7410N 
SN7412N 
SN74 13M 
SN7414N 
SN7416N 
SN?417N 


20 SN7440N 
22 SN7442N 
22 SHT443N 
.24 SN7445N 
22 5М7451М 
28 SN7454N 
.35 SN7474N 
49 5М7475М 
29 SN7T482N 
139 SN7492N 


$129.00 


SNT4141N 
SN74151N 
SN74153AN 
SH7 4154N 
SN74155N 
S$H74157N 
SN74160N 
SN74161N 
5S5M74183H 
$SH74164N 


APPLE EXPANSION KIT 
16 ме 


ADO -Ow а» 
үү iS Puc IONS 


MISCELLANEOUS 


a 2.85 
NEBSSY . 
T905. 


(1410 ТАС | 


H14 200r 
21141. Won 
21141. 200ng 
418 7 200708 
41316 2004 


I2225852582582f298525222839 5258 


7415274 
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SN 74185HM 
5N74174N 
SN74175M 
SN7TA418O0N 
SM741B1 М 


5ң7423М 
5574258 
SN7430N 
SN?TAJ?'N 
47435 


.28 SN7403N 
25 5М7495М 
23 51749654 
29 SM74122N 

SN74138N 


MICROPROCESSOR ; 4 
REAL-TIME CLOCK 

Tee ШЫН ca куче pi gale CROSS nieg дын) 
бәсен luem ie ak d iei че Chee сиезін TOr ue A 
Ius. oneded 7-«toorocekbor мана atas. If» nn c^ p 17 | 
Fig Coy Eta € родили bt ditor teme ЫР 4 С one Quem Ыр 


debet очну 4 DS : Q OMA ог SECONDS wien 165 
мск DAY OF WEES DAT MONT end ҒАН Cana ёк | 
сөзі 4 Cor peed D» t 5-1 imu CP p ымәсл дй erie and 
hold pus Ores tone ong а ора 179 J4M ірет руз лл" 
hi pibe g^ bl dt am aed "uasa Жі tt бӯ сонин ico 


CONCORD 
COMPUTER 
COMPONENTS 


1971 SOUTH STATE COLLEGE 
ANAHEIM. CALIF 92806 


MINIMUM DADI A Fin nn 
мт 8 FCM EAT CH 


(714)9370637 DRDI ну UNDER 150 


алы If сома bso 


4 SORO 


ТЖ е ак КТ." 


| No“Glitches”, Surges 
Or Interference 


VISA Мазлї ATHA HGL 
CHICA QR M D 
сов 

CAL WES Аро tw 


INTRODUCING aaa 


REGULAR $3250.00 LIST 


INTRODUCTORY 
PRICE ONLY 52450-00 
INCLUDING CP/M2.2* 
(Last Month At This Price) 


320K 
MINI DRIVES 
SHOWN, 8” 
and 5%” 10MB 
HARD DISK 
OPTIONAL 


1 YEAR PARTS WARRANTY! 


(90 DAYS ON DRIVE PACKAGE, KEYBOARD AND LABOR} 
i£ MICRO sALES S-100-8 


CHECK THESE FEATURES! 


| DISK 
TERMINAL COMPUTER STORAGE 


Feather Touch Capacitance Keyboard е 8 Slot S- 100 e Dual Double Density 
e 64K Dynamic Ram 5% Single Sided Drives 


IMMEDIATE DELIVERY! 


e 60 Key Standard ASCII 
PLUS + Hex Keypad e 4MHZ 2-80 е DOUBLE SIDED Option 


PLUS + 8 Special Function Keys e Serial Printer Port (150-19.2K) e Double Sided, 77 


Меш + SM Anand Бы e Double Density Disk Controller Track, Option 
® SOROC Type Screen Attribute Set e Programmable Baud Rate e Color Matched Enclosure 
e Half Intensity e Programmable Keyboard Set e Self Contained Power Supply 


OPTIONS: 
Dual 5%” Double Sided MPI B51 (640K) add $225.00 


Dual 5%” Double Sided MPI B91 (1.2MB) add $360.00 
Dual 8" SIEMANS FDD120-8 Drives (1MB) add $250.00 : 
Dual 8" QUME Double Sided Drives (2MB) add $625.00 


Circia 279 on Inquiry card. 


^ 9 9 ¢ 


CP/M2,2 ig a Registered Trademark of Digital Resaarch (nc, 


Circle 280 on inquiry card. 


BUILD YOUR OWN LOW COST 
MICRO-COMPUTER 


POWER SUPPLIES 


FOR S-100 BUS, FLOPPY DISKS, ETC. 
POWER TRANSFORMERS {WITH MOUNTING BRACKETS) 


ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS 
NO. КІТ NO. TAPS 2x8 Va 2x 14 V 2 

T OV, 110V, 120V 2x 7.5A SA" x 34" x34" 
OV, 110V, 120V 2х 12.5A | 3%" x "x ЗИ" 
OV, 110V, 120V 2х 9A | 

OV, 110V, 120V 2x 4A 

OV, 110V, 120V 2x ЗА 3" x3" X2" 


POWER RUPPY KITS pra FRAME WITH BASE uem 3 HRS. ASSY. TIME) 


n Е Ot fee foe = 16 ac @ 4% С a 
KIT 1 15 CARDS SOURCE == 2. S 2.5A p 12"x 5": x 4 
IT SYSTEM SOURCE 25А ы ЗА ЗА — 12"x5"x {- 


DISK SYSTEM 15A 1A 2A 2A 4A 14" x 6" x 4" 


DISK SYSTEM PWR SUPPLY “53” assy. & TESTED, OPEN FRAME, SIZE 10"(W) x 6"(D) x 47" [H) 

UNREGULATED OUTPUTS: + ВУ Ф 12A, + 16V 93A. 

REGULATED OUTPUTS: +5V@4A, —5VQ 1A, + 24У Q4A, SHORTS PROTECT, IDEAL FOR THE SYSTEM WITH 10 SLOTS MAINFRAME & TWO B" DISK 
DRIVES, SUCH AS SHUGART 801A OR SIEMANS РОО 100-8. (OPTION: OVP for +5\ @ ADD $5.00) 


DISK DRIVE POWER SUPPLY “R3” assy. & TESTED, OPEN FRAME, SIZE: 9"(W) x 8'A"(D) x 4 


“ІН) 
SPECS: +5V @ 5A REGUL, OVP, -5V @ 1A REG., «24 @ 5A REG., SHORTS PROTECT. OPTIONS: 1. REPLACE «24V BY + 12V 
2. ADD + 12V @ 1A, $12.00 MORE 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS РОО 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS AOD 6% SALES TAX. OEM WELCOME. 


SUNNY INTERNATIONAL SHIPPING ADDRESS: 


MAILING ADDRESS: 2212 
Р.О. BOX 4296 (TRANSFORMERS MANUFACTURER) 22129 АЗ VERMONT AVE 


TORRANCE: СА 30910 — (213) 328-2425 MON-SAT 9-6 


Yes! We supply МСА! compatible products... 
— + 


NOTE: "Original" (MSAI parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 
WW Components also distributes S-100 buss IMSAI compatible parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. All 
items listed as “Assembled & Tested” have been assembled by WW Components and carry а 1 year warranty. 


1-8080 5-100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 
ENCLOSURE spaced for PS-28D Power Supply, up to 22 slot motherboard. 
Sheet Metal Kit Kit of all metal parts and hardware w/docs $115.00 
Thinker Toys WunderBuss20 for above w/o conn. $79.00 
MPU-B SBC Complete 8085 based CPU including: serial 85-232 port, parallel 1/0 port 
B085 CPU 3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 
Assembled & Tested $250.00 
PS-28D Mounts in the 1-8080 enclosure, supplies +8V @ 28A, */- 16V @ ЗА, kit includes 
Power Supply board, transformer, documentation, and all companents. 
Parts Kit: KIT $95.50 
1-8015 Complete The complete 8085 system, includes MPU-B, RAM III, 10 slot terminated mother- 
System w/MPU-B board, PS-28D, and jump start front panel. A complete 64K system! 
Assembled & Tested $1250.00 
СР/М® 2.2 NOW AVAILABLE - CP/M for the IMSAI floppy disk system. Version 2.2 is 
for IMSAI available for the 010-С 8" controller. Others on request. Docs. incl. 
8” Diskette & Manuals $175.00 


Ask about documentation, repair service, firmware and software for your system. 
TERMS: (1) PREPAID Send check or M.O. for merchandise amount only - we pay the shipping in USA only. 


(2) UPS COD or bankcard orders by phone or mail - shipping charges added. 
Califarnia Residents add 6.596 Sales Tax. 


SEE US DOWNSTAIRS AT THE COMPUTER FAIRE 
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Р.0. Вох 4430X 
Santa Clara, CA 95054 


> | Will calls: 2322 Walsh Ave. 
ELECTRONICS |408] 988-1540 TWX 910-338-2139. 


Same day shipment, Firsi line parts only. Factory lested. 
Guaranieed money back. Quay (C's and other compa- 
INTEGRATED CIRCUITS nents at factory prices. 


завет Ам із Сиам 2 ТІНІ ar 490 CRENECTORE 
Tagen ныт тв шар ditg Из 44 20 an ор ЧЕ ын АЯЗ пулни м Hin 
- EET NI Buenas gee ШО =й 
mo Bui B den 6 wie PO orn нна ima faoc 48 
EET FI NI No UC EN 
fam № Qna 10 000 68 Ompa 500 (ыты Lm Prot (нң 
TAXN э | 100 Соз E PL НУ Tue ш Ago THA. |. 
Нити 4 ішіміз 125 (Ойы 707 вом yes # Н d$ Я Umm "ume 1010 
мт 0 MK F Gad м эмн м а 8 pte чама Jamie Е 
nua п Би b Gen 19 юл. sm U о 9 a ннан нон M АСА Cosmac 1802 Super Elf Computer $105.95 
ma 5 Least 3 g C Пп ОМКда: #1] Pm ға M in "Mon Compare features balore you decide ta buy amy — plus паб, гезе], run, жай, Input, memory pro- 
ғым Ер Cox bt] Ln ан Lf Н Bed OEMs WERT : |} А л 
med s Sma 35 MÀ a other computer. There 15 no other computer on leci, monitor select and single step. Large, on 
mes n une н 5 "OS Way 252,5 аена 0 the market today thal has all the desirable bene- — board displays provide output and optional high 
ма ооч Ки ча 219 е he fits of the Super ЕН torso Че money. The Super аве low address. There is а 44 pin standard 
жы б ri 2% chairs E MS 5% рагын Camia оа, рй АР теген іш cnt ЕП is a small single board computer thal does — connector slot tar PC cards and а 50 pin connec- 
B us» o's Wore feo бин ' DU E: тын 1ш annus ммс many big things. Lis an excellent computer ior — tor siot for the Quest Super Expansion Board. 
Him и м 10 den Пы из Hos ia “aoa эн training and for learning programming with its Power supply and sockets for all (C's are in- | 
HA 9 імам % "i 15 ши — 735 wea {Б PC Bewa E- machine lang and yet it is easily expanded ciudad in tha pnce pus a detaded 127 pg. instruc- | 
"za мім В Qe 18 МАТЕ +: how —— 8 wilh additional memory. Full Basic, ASCII һоп manual which now includes over 40 pgs. of 
um cB іна № chew 166 Melia ТБ Жан: 3 Bae Cen с Keyboards, video characier generation, sic. software info. including a series of lessons to 
mum Bou мы „Ыш чылыы 10 о мый | Before you buy another small computer, еей t — help get you started and a music program and 
мн Мул COE 19046 1996 ры д Mes TSE Ban -graphics target game. Many schools and univer- 
лаж Ы nexa |р Conus 19 ч wcludes the following features. ROM monitor; 
495 3097152 Мы; 14% Grebe ча Har 06 ; ; the Super El ! 
эш иши үш емш 1N бон 125 {дйн ам Ора Ганден gi State and Mode displays: Single step; Optional 21065 are using the Super Elt as a course of study. 
мааи зн виа т баре 18 Ves 250 10d — 12 uU wa address displays: Power Supply: Audio Ampliar OEM'S use it for training and А80. 
КЕЗЕКТЕГІ ri ЗЫ Di MEAOPRDCELIDA inm 18 E o аһ and Speaker; Fully sockeled lor all iC s; Real cost — Remember, other computers only offer Super ЕН 
ши шт бш TR po НЕ зі in mdi of in warranty repairs; Full documentation. features at additonal cost or not at all. Compare 
пал н шы E an^ кш Таным ш болы 121 Й The Super Elf includes а ROM monitor for pro- — belore you buy. Super ЕН Kit 3105.95, High 
ғи 1 441505 | ratte 4 us “5 HB CINE ^ нм cram iqading editing and execution with SINGLE address ppiloa $8.95, Low address option 
woe зы: в uro СО, Бшш 10 | $9.95, Custom Cabinet with dried and labelled 
тит ис E B EC NSE Sis Ма шығын iH STEP for program debugging which 15 not in- 499. Wet ӨЛІП orined ап 
I MEE. MEE 0 P5 nm 08 wirsecam. 18 № cluded mothers at the same pnce With SINGLE 10201255 front panel $24.95. АП metal Expan- 
Axa 25 WA тю жи 8 p 15 He EM тте STEP you сал see the microprocessor chip opera- Ston Cabinet, painted and silk screened, with 
JAM M мы 9 EU 'B а я Шы gocce (displays hefora, during and aher executing п. $57.00. MICad Battery Memory Saver КИ $8.95. 
m 5 ma S re i3 Б F ма 4 mim M struchons Also, CPU mode and instruction Cycle E options also completely assembled | 
A м amis : 
7 D Si ож (m OR à 4 млм! н АА XO "0 are decoded and displayed оп 8 LED indicators m. 
ави 6 Зат 8 Ms IEEE iE bia pow c маю М AN RCA 1861 video graphics chip allows you io 00100212. a software publication for 1802 com- 
TAREA rl T. $27 SES A ты "pH Сы DAE a к canneci lo your own with an inexpensive video puter USNS is available by subscription tor 
ia 8 un i8 dva dH "E: И «юы ip телами ^ ^ $12.00 per 12 issues. Single issues $1.50. |5 
Jn УЮМ AM ЗООКА Pach?) ім EROR pin HT uD зт сся уе V GÀ odulator to do graphics and games. There |5 a 
жи қ гг. 10 маң ІШ tat vs 18 tn m NUR тн cupa CECA N- speaker system included for wribng your own 5085 1-12 bound $16.50. 
PN ү EP m ud i QUO ЖЫЮ Weed И ор мы E music OF using many Music programs already — Tiny Basic Cassette $10.00, on ROM $38.00, 
jim 8 MX 118 | O0 X-- | ——— EH written. The speaker amplifier may also be used — original Ell kil board $14.85. 1802 software; 
жәңе (Р Жаса? 14 5 ЕШЕЗ ы memi КО 040215 to drive relays for control purposes. Moews Video Graphics $3.50. Games and Music 
P В кн на NN © Б IE meee и мым BE T F A 24 key HEX кеућоап? includes 16 HEX keys 93.00. Chip B interpreter $5.50. 
нл d Que — n Wü ы maesi шшш сш M Super Expansion Board with Casselte Interface $89.95 
аа 18 был E Kx 5 90 im ГЕ 1G bee mw 03, мамб210 шік Thus is truly ап astounding value! This board has points can be used with the register save feature 
ЕЗ ое NEM 1 UU оо CA SETTE been designed to allow you (0 decide how you (о isolate program bugs quickly, then follow with 
кыа 19 Duo — Ll e I3 жанам C1 1% № want и optioned The Super Expansion Board — single step. ЇЇ you have the Super Expansion 
ges $ itt із Du od ok ШЕШӘ kumana ris comes with 4K of low power RAM fully address- Board and Super Monitor the momtor is up and 
HEUTE СЫ: n БЕ ы 55 тшм HAMA 71 able anywhere in 64K with built-in memory pro- running al the push of a bution. 
Ed Ін = F Nu: "E ымын 2 e р» tect and a casselte interface Provisions have — Other on board ophons include Parallel input 
hee 14 oan o's MAr JO MAN X Pia |10 been made for aH other options on the same and Outpul Ports with full handshake. They 
3: E WI 18 ete 2 1% aongsde tne Super ЕИ Ta Board ches sats input por RS 232 and F9 me Cartam Loop o 
LUA ті (Dat J-A см wn o d 20095208 The sup ‚ я 003г. 85 51015 input p a ma vy пор ior 
ma a MEE WE аз cama tg нета | ісг ир 10 GK of EPROM (2708, 2758, 2716 or Tl teletype or other device are on board and if you 
pana БОСЫП; ішігі те gue? 20 Ты 2716) and is fully socketed. EPROM сап beused need more memory there are two $-100 slots for 
им он Cuna ETE Dare Commas Sw Piet lor Ihe monitor and Tiny Basic or other purposes Static RAM or video boards. Also a 1K Super 


AIK Super ROM Monilor $19.95 is available as Monitor version 2 with video driver for full capa- 
an on board option in 2708 EPROM which has Ону display with Tiny Basic and a video interface 
been preprogrammed with a program ioader/ | board. Parallel 170 Ports $9.85, AS 232 $4,50, 
editor and error checking mulli file casselte TTY 20 ma I/F $1.95, 8-100 $4.50. A 50 ріл 
read'write software, {relocatable cassette file) connector set with nbbon cable is available at 
another exclusive from Quest. Itincludes register $15.25 lor easy connection between the Зарег 
save and readout, block move capability and EN and the Super Expansion Board. 

video graphics бетаг with blinking cursor. Break Power Supply Kil tor the complete system (see 


Quest Super Basic V5.0 Multi-voit Power Supply ) 


A new enhanced version of Super Basic now satte 1:0. save and load, basic, dala and ma- 
available Quest was the firsl compan chine language programs, and over 75 state- 
worldwide 10 ship а іші size Basic for 180 menis, functians and operalions 

Systems. A complete l'unction Super Basic by New improved faster version including te- 
Ron Cenker inctudin von f point сараіміту number and essentially unlimited variables. 


PROM Eraser 
assembled 25 PROM capacity $37.50 

(with timer $89.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $84.50). 


280 Microcomputer 

16 bat 10, 2 МН: clock, 2K НАМ, ROM Bread- 
board space. Excelent for contra, Bare Board 
$28.50. Full Ки $99.00. Montor $20.00. Power 
Supply Ки $35.00. Tiny Ваше $30.00 


$-100 Computer Boards 

BK Static б ul Econo ПА КИ 148.00 
16K State Godbout Econo XIV КИ 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 


NiCad бийи Паук Kit 
Opens shorted that won't hold a charge 
and then charges them up. all in ane КИ wilull 
parts and instructions. $7.95 


Rockwall AIM 65 Computer 
6502 based single boad with full ASCII keyboard 
and 20 column thermal pnnter 20 char. alphanu- 
тегіс drsplay, ROM monitor, fully expandable. 
$405.00. 3K version $450.00. 4K Assembler 
$85.00. ЗК Basic Interpreter $100.00, 

Specal small power supply for AIM65 assem. in 
frame $54.00. plete Al in than briefcase 
with power supply $499.00. Molded plastic 
enclosure to М both AIM6S and power supply 


with scientilic notation. [number range Also. an exclusive user expandable command 
< ТТЕ), 32 bit integer. + 2 billion, multi dim libra 


arrays, string arrays, string manipulation; cas- Sanal and Parallel UD included 


7.58. Р ‚ АК ALM, i „09. 
а с 20900 Ш ee болса Package епс АКАМ, EK Base. Б Ohio Scientific Computers Super Basic on Cassette $55.00 
64K Dynamec RAM Кл 399.00 AIMBS/KIMVIM/Super ЕН 44 pin expansion № CIP Senes 2 $455.00. Like an Apple at less than № ЕД || Adapter Kit $24.95 
Video Interface Kit $139.00 board: 3 female and 1 male bus. Board plus 3 № Па! the price! CIPMF Series 2 $1199.00, Plugs into Ell 


t providing Super ЕН 44 and 50 en 


Сатріме software and peripherals available. Н low address displays. 
50 Hz Crystal Time Base Kit $4.40 — [| Send tor tree brochure. E Rr dept, a 
Converts digital clocks from AC hne frequency 

to crystal time base. Outstanding accuracy. Gremlin Color Video Kit $69.95 — M Supar Color 5-100 Video Kit $129.95 
Video Modulator Kit $9.95 32 x 16 alpha‘numencs and graph cs; up to 8 Expandable to 256 x 192 high resolution color 


80 IC Update Master Manual $39.00 |Д "07 $22.95. 


Comp. IC data selector, 2700 pg master reference 
guide. Over 51,000 cross references, Free update 
service through 1980. Domestic postage $3.50. 


Stale of the art, ong , answer, No tuning neces- : colors with 6847 chip, 1K RAM at £000. Plugs les. 6847 with all d mades computer 
sary- 103 А. а 300 baud. ти zn TV set и. — ыш wid into Super ЕН 44 pin bus. No high res. graphics Бейіті. Memory patna gh RAM же 
acoustic coupler plans included. Bd. only $17 00 "ng cue - ; On board AF Modulator Ки $4.95 ble to ӨК. 5-100 bus 1802, 8080, 8065, 280 etc 


Daalars: Sand for алса алі priclng/margin 
program. 

Editor Assembler $25.00 
{Requires minimum of AK for ЕА plus user 
source) 

71002 Tiny Basle Source tieting $18.00 
Super Monitor V2.0/2.1 Source Listing £20.00 


LRC 7000+ Printer $389.00 
40/20 column dol таїпх трас, std paper 
Interlace all personal computers. 

5440/22/20 version $485.00. Optional cables 
available 
LAC 7000 printer interface cable tor Super Elt 
with soltwars $35.00 


1802 16K mic RAM KH $149.00 
Expandable to 32K Hidden refresh wiclocks up to 4 
MHz wino жай states, Addl, 16K RAM $63.00 
Tiny Basic Extended on Cassalte $15.00 
{added commands include Stringy, Array, Cast- 
sette 1/0 stc.) S-100 4-Siot Expansion $ 9.95 
Super Monitor МІ.) Source Listing $16.00 


Multi-volt Computer Power Supply 
Bv 5 amp. +18v .5 amp. 5v 1.5 amp. 5v 
5 атр, 12v Samp, - 12v option. -5у, = 12v 
are regulated. Basic Ки $29.95. Kit woth chassis 
and all hardware $43. 95, Add 54 00 shipping. Kut 
ol hardware $14.00. Woodgra case $10.00. 
$1.50 shwppang. 


TERMS; $5.00 min. order U.S. Funds. Cali! residents add 6% (ах. . 1 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. s "ripis A, E "s 


Postage: Add 5%. С.0.0. $10.00 min. order. 
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Circle 283 on Inquiry card. 


Add-On 
Disk Drive 
| Subsystems 


Әл. 


Based Campufers 


Expansion and enhanced capabilities are key words in achieving tull utilization of your computer system. Our complete line of LOBO disk 
| drive subsystems аге the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature а 1 year 100% parts/labor warranty. 


APPLE 9-100 BASED GENERAL 


3104 Minifloppy. 31011 Minilloppy w/interface card 
8101СА Опе SABOD in cabinet w/power, DOC* Controller, cable and manual СО М PU TE R $ MODEL NO — DESCRIPTION 
B202CA Two SAADO in cabinet wipower, DDC” Controller, cable and manual | MODEL МО DESCRIPTION 8212 Two SAB801 in cabinet 
S101CA One $A650 in cabinet wipower, DOC’ Controller, cable and manyat | 41010 $A400 in cabine! wipower 8212С Two SA801 in cabine! wipower 
5202CA Two 5А850 in cabinet wipower. ПОС” Controller. cable and manual 8212C Two SA801 in cabaret wipower | 5212 Two $4851 in cabinet 
__ “Double Density Controller 52126 Two SA851 in cabinet wipower 521260 Two $4851 in cabine! w/pawet 


MODELNO DESCRIPTION MDQEL MO  DESCAIFTION JR 


4101С SA400 in cabinet wipower C508 Cable lor TRS80 Eight inch Floppy ! ; ! 
810101 Опе SABDU in cabine! wipower lor Mod. 1 LXBO Double-densily expansion interlace | М V Е М T О - Y C О 
B202C Il Тао $4800 in cabinet wipower lor Mod. I| AS232 Dual Sena! Port Option | "3 
C802 Cable for Mod. | 16K 16K Byte RAM lor LX80 (32KB тах) Р.О.Вох185, Santa Ynez,Ca., 93460 
6805 Cable for TRS80 Ми!орру УТ05 4.0 Disk Operating System (B05) 688-8781 


STANDARD RS232 CABLES DISK DRIVE CLOCK/CALENDAR 


rant no. | Lua [| 1 c кыш 
PART NO DESCRIPTION PRICE тг D Pi $24.00 12/24 Hr. F | 
закова свн ingle би” Drive Cable 824 ' Forma 
RS232MM9 | Male to male 9 ft. cable 24.00 Dual 5%” Drive Cable $29.00 Month-Day-Year 
еее rrr to male 1B ft cable Quad 54“ Drive Cable $34.00 


| Day of Week 
| Maie lo female 9 it. cable | 2900 | Single8" Drive Cable $24.00 


@ 
а 
е 
e Leap Year Bit 
Dual 8" Drive Cable $32.00 
Male lo lemaie 18 ft. cable Quad 8" Drive Cable $40.00 ч 4 interrupts 

Ф 

в 


" i 
Female to lemale 9 ft. cable Please state type connector: и 
Female to lemale 18 ft cable 39.00 card-edge or socket. bd p 


bod uci dfi conn qm 26 Pin Card-edge Connector Simple to Program 
| ; to DB255 2' long $19.00 
RS232MO18| Male to open 18 ft. cable | 2390 | 6-100 Clock 
| 25232209 | Female to open 9 ft. cable | 2400 _ A&T $150 
RS232FO18 | Female to open 18 ft. cable 29.00 Bare Bd. $ 60 


DISK DRIVE POWER CABLES ШЕ 6/$30.00 | apple Clock 


[panrNo|  oescaipmon _ [emce] | 2708— боо | ^T $150 
| ppc-s | 5%" DC Power Connector 24" опа | 6.00 | ГЕ асе Bare Bd. $ 60 
Cenon T aac poner Connector гс неш вю mae ^ o Шұға 

A&T Only $150 


PAC-8D B" AC Power Connector for ЕГЕ 
Double Density Disk Drives WE ACCEPT MASTER CHARGE, VISA & AMERICAN EXPRESS 


ALL ASSEMBLED - NOT A KIT 


Apple is a Trademark of TERMS: Cash, checks, money orders, credit card. 
LAX computer PRopucrs Apple Computer Co. C.O.D. under $100.00 add $2.00 C.O.D. charge. 


4728 Manhattan Beach Blvd. ' Minimum shipping & handling charge $3.00. Prices 
k 

Lawndale, CA 90260 andy p subject to change without notice. All sales in 

(213) 542-4505 | American dollars only. 
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6502, Z80, 8080 AND 8085 USERS 


TION 


JOHN BELL ENGINEERING'S 6502 
MICROCOMPUTER, 2716 EPROM PROGRAM- 
МЕН AND APPLE И PARALLEL INTERFACE 
PLUS THE APPLE || MICROCOMPUTER — A 
COMPLETE DEVELOPMENT SYSTEM. 


6502 MICROCOMPUTER FEATURES: 

* 1024 BYTES RAM 

• 2048 BYTES EPROM 

• USES ONE 6522 VIA (DOC. INCL.) 
• 2 8 BIT BIDIRECTIONAL I/O PORTS 
• 2 16 BIT PROGRAMMABLE TIMERI 

COUNTERS 

« SERIAL DATA PORT 
* LATCHED I/O WITH HANDSHAKING LOGIC 


е TTL AND CMOS COMPATIBLE 
80-153 ASSEMBLED $110.95 
BARE BOARD $24.95 KIT - $ 89.95 


e 50 PIN CONNECTOR IN- 
CLUDED IN KITS AND 
ASSEMBLED UNITS 

* 2718 AVAILABLE 
SEPARATELY 


JOHN BELL 
ENGINEERING'S 
6502 AND 280 
MICROCOMPUTERS 
ARE DEDICATED COM- 
PUTERS DESIGNED FOR 
CONTROL FUNCTIONS. 


THESE BOARDS FEATURE: 

e 2048 BYTES EPROM 

е 1024 BYTES RAM 

* ALL BOARDS INCLUDE 
COMPLETE DOCUMENTA- 


JOHN BELL ENOGINEERING'S NEW 280 
MICROCOMPUTER FEATURES: 
Ж.?80 CPU SOFTWARE COMPATIBLE WITH 
ZB0, 8080 AND 8085 MICROPROCESSORS 
e 2048 BYTES EPROM 
• 1024 BYTES ВАМ 
¢ SINGLE 5V POWER SUPPLY AT 300MA 
• CLOCK FREQUENCY"IS 2MHZ, RC CON- 
TROLLED 
e 780 PIO (DOC. INCL.) 
е 2 8 BIT BIDIRECTIONAL I/O PORTS 
e LATCHED ШО WITH HANDSHAKING LOGIC 


е TTL AND CMOS COMPATIBLE 
80-280 ASSEMBLED $129.95 
BARE BOARD $29.95 KIT $119.95 


USE YOUR 6502 OR 260 MICROCOMPUTER TO CONTROL EVERYTHING! 


• YOUR HOME SECURITY SYSTEM 

• HEAT CONTROL 

* LIGHT CONTROL 

е SOLAR HEATING AND POWER SYSTEMS 

“ AUTOMATIC CONTROL OF TAPE 
RECORDERS 

• TRAFFIC LIGHT CONTROL 

° IRRIGATION SYSTEMS 


е AUTOMATIC CONTROL OF VIDEO 


RECORDERS 


е ROBOT CONTROL 

e AUTOMATIC DIALER 

® AUTOMATED SLIDE SHOW CONTROL 
e COMMUNICATION SYSTEMS FOR THE 


DISABLED 


e THE WORLD 


ді JOHN BELL ENGINEERING 


ALL PRODUCTS ARE AVAILABLE FROM: JOHN BELL ENGINEERING | 
Р.О. BOX 338 + REDWOOD CITY, СА 94064 © (415) 387-1137 
*SEND FOR OUR COMPLETE CATALOG! ADD 6% SALES TAX IN CALIFORNIA. ADD 5% FOR SHIPPING AND HANDLING. 
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„ °° °° ELECTRONICS CENTER 00000, 


MACROTRONICS — MAXELL 
MOUNTAIN HARDWARE 
NORTH STAR — PANASONIC 
SANYO — SYNCOM 


* 06000000000000 Y OU()000090000000000 ® 


ELECTRONICS PLAYGROUND 


1840 "O" Street Lincoln, Nebraska 68508 | V/SA | 
In Nebraska Call (402) 476-7331 [e 


MICROCOMPEQUIP DISCOUNTS & DEALER OVERSTOCKS 


ALL ITEMS BELOW SOLD AS IS — NO RETURNS / NO REPAIRS 
CALL FOR AVAILABILITY: LIMITED QUANTITIES NEW EQUIPMENT 


Sel] For List Price Polymorphic Systema 


& 
е CALL TOLL FHEE ы 
Ф æ = | e 
з 1-800-228-4097 с 
Ф Call Toll Free For е 
© “Unbelievable” 4 
e^ Low Low e 
Е "— These | | @ 
© ines: | y $ 
Ф APPLE — ATARI — BASE 2 an ® 
e CENTRONICS е 
: COMMODORE — DC HAYES ^ 
= HAZELTINE — LEEDEX ^ 
Ф Ф 
© Ф 
Ф Ф 
* © 


ӨК Assembled 289.00 385.00 C ALL FOR 
АЛ. Cybermedics Speschbcard 260.00 390.00 BK Memory Board 225.00 300.00 
Anadex 40 Column Printer 841.00 955.00 Poly KBD 169.00 225.00 OUR LOW PRICES 


BK Memory Board Assembled 


FOR THE FOLLOWING 
MANUFACTURERS: 


APPLE 
ATARI 
CROMEMCO 


Cassetie Interíace 


Naked Tarminal 245.00 350.00 Syutem б 1134.00 1575.00 
Digital Systems Dual 8" Single Density 2293.00 2132.00 Video Card 210.00 280.00 
Dutrontos Poly 2-80 Upgrade Ки 123.00 189.08 Processo: Tech 


Dutronice imei Z-80 Upgrade КИ 116.00 159.95 Cuts BD Assembled 138.00 19800 
Eclectic Corp. Superchip for Apple П 73.00 95.00 BK Dynamic Ram 175.00 250.00 
Fidelity Electronics Ltd. 16K Dynamic Ram 300.00 429.00 
Laval | Chom Challenger 120.00 78,00 64K Dynamic Ram 878.00 1380.00 
Level 4 Checker: Challenger 100.00 13.00 Extended Basic Cassette 21,00 45.00 


Laval 2 Checker Challangar 49.00 40.00 SOL 20 W/O Memory 1270.00 1985.00 VECTOR GRAPHIC 
George Risk Inc. Pat Keyboard 176.00 250.00 System Н Ku 1282.00 1905.00 
їшї СРО Board 125.00 175.00 Panasonic Monkar 143.00 210.00 
сот Micro Peripherala 5" Disk Drive B21.00 1098.00 SD Sales 32K Dynamic Ram Bosrd Kit 332.00 475.00 
Intertec Data Iniariube Tenntzal 595.00 874.00 Solid State Muaic 16K Stale Ram Board Кі) 300.00 328.00 
Keni Moore ВК КАМ 4S0NS 148.00 197,50 — 5 Ж 6 p PC) жә кол 
Каш Moore Alpba Display Module 80.25 107.00 ual 5” Floppy 1 ' 
Mountain Hardware Graphics Tarminal 78.00 98.50 MICROCOM PEQ UIP 
АС Conal Apple 132,00 189.00 Technical Design Ізім (TDL-Xitan) PO BOX 195 
AC Aemots 85.00 149.00 VO board - ЗМВ-П 257.00 395.00 
5.100 AC Control Ки 104.00 — 149.00 32L Serias К Mamory Board 559.00 790.00 CROWNSVILLE, MD 21032 
AC Remote Kit 87.00 99.00 Fortran IV Ser.37 279.00 349.00 
AC Control- Apple Ki 104.00 )48.00 Fortran IV Sar.41 279.00 348.00 
Micromation Dua! Memorex B^ disk drive 1467.00 1990.00 ро AA 1.5 —= а 
Micrometicn Dual Density disk controller Card 3300 300.00 ilan Alpha 1 і 3 
MS Carp. Apple PH-40 interlace 87.00 87.00 Jiten Alpha 3 854.00 1181.00 VISA / MC f CHECK 
Манова Multiplex Digital Cassette Recorder 180.00 200.00 Jitan Alpha 1.5 571.00 868.00 
Nevation 1200 Baud Modem (42027) 274.00 375.00 Video Board 277.00 369.00 
Radio Shack TRS-BO Diak у 399.00 499.00 Technico Super Starter Assembled 293.00 300.00 PHONE ORDERS: 
TRS-80 16K Computer 479.00 599.00 Technico Super Starter Ki 189.00 299.00 


(301) 261-1859 


TRS-80 Expansion Interlace 239.00 299.00 Trace Elec. 32K RAM Board Assam 599.00 999.00 
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1858 Evergreen Street, 


10 l!OH10SR .80 IDHTOWR 1.75 
20 IDH20SR 1.25 IDH20WR 2.75 
26 IDH26SR 1.85 IDH26WHR 3.60 
за 1053459 2.15 IDH34WR 4.15 
40 IDH40SR 2.50 IDH40WR 4.90 
50 iDH50SR 3.15 IDH5OWR 6,15 
EJECTOR EARS .25 EACH 


Рап Р 
SOLDER STYLE 


Siyie 


bd ale DB25P  .2.25 
Female DB255 3.00 
Hood DB25C 1.10 
INSULATION DISPLACEMENT 
Male IDC25P 4.95 
Female IDC255 5.25 
Hood 10С25С 1.35 


| RIGHT ANGLE HEADERS 


Duarte, California 91010 


INSULATION DISPLACEMENT SOCKETS 


RIBBON CABLE 


CARD EDGE 
CONNECTORS | 


Jage 
Phone 213-357-5005 


DIGITAL INC. 


onductors: Solld Color 
10 м. 109 A. 


10 2.90 17.00 
14 3.40 23.80 
16 3.70 27.20 
4.40 34.00 
5.00 40.80 
5.40 44.20 
8.80 
7.80 
9.50 


CABLE PLUGS 


LI 


à [1 
вын й 


Pari No. 
IDP14 
IDP16 
ІСОР24 
IDP40 


WIRE KITS 


$32.95 


$1.92 
1.99 
2.08 
2.14 
2.18 
2.24 
2.30 
2.39 


Fe 
** 


250 3" 100 
250 3%” 100 
100 4" 100 


Kynar precut wire. All lengths are overall, including 1” strip on each end. 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 


Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 


4'| 500 
5" 500 
er 500 

500 


“NEW” WIRE WRAP SOCKETS 


ORDERING 
INFORMATION: 


Ail prepaid orders shipped UPS ра: 

All pra orders ship 1 

Visa, Me & COD's charged shipping. 

All prices good through cover date. 

Moat orders shipped зате day. 

в Byte must be mentioned ic get sale price. 


TIN PLATED TAILS 


Write or call for 1981 catalog 


¢ IC Sockeis 

e Vector Board & Pins 

e Bishop ОгаНто Aids 

ә OK Tools 

ә RN IDC Crimp Connectors 


GOLD PLATED CONTACTS 


UN 


3 Level closed entry. 


RN Side Wipe contact design gives 


twice the contact area for high reliability. 
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2%" 
3" 


3%" 500 5%" 


4" 


500 
500 


500 


' 1000 


1000 


' 1000 


1000 


4%" 
B" 


6" 


FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 
MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 


Size Quantity(Tube Price ea." Prica/Tube 
a 


14 


"FOR REFERENCE. MUST BE 


^1 


1.25 
170 


21.32 
14.10 | 
13.28 
16.10 
18.27 
17.86 
16.32 
18.75 
17.00 


ORDERED IN TUBE QUANTITIES. 


TOLL FREE ORDERING NUMBER 1-(800)-423-7144 


Z-80 FORTH $50.00 


Fast, interactive, and flexible lan- 
guage well suited for real time applica- 
tions. Full Bg-FORTH* and FORTH-79* 
vocabularies, plus extensions for access 
to all CP/M** functions. Uses standard 
CP/M compatible random access files 
for screen storage. Eight-inch soft-sec- 
tored single density diskette includes: in- 
terpreter/ compiler, line editor, screen 
editor, 2-80 assembler, decompHler, util- 
ities, and demonstration programs. 60 
page user manual supplied. Requires 
Digital Research CP/M 2.x or MP/M 
1.x. Price includes tax and shipping by 
firet class mail or UPS. 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, СА 90066 


* Forth Interest Group. 
= ен la а trademark of Digital Research, 
Circle 341 on Inquiry card. 


DmPUTEP COMPONETS 


LUDER 


MERO, 
ЖЕК: 2. vofa 


sec 4 Dea Par дөре [йл ъа аы 
ж» 4 Мг Sera) 
. 


ERU 
ІҢ 

ЕТА РЕГ 

Не лағы 


Dann 
; ЗІЛІ 


E 
| 


Lnd 
Cherie TRUM! Mist q 
TG PACKAGE YO END UH PS Ov О т STETIWS 


PO апх 95! 
WESTTININSTER СА Fab eS 


AY чы Hb 
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CORPORATION 


Solve your disc problema, buy 100% surface 
tested Dysan diskettes. All ordere shipped 
from stock, within 24 hours. Call toll FREE 
(800) 235-4137 for prices and information. 
Visa and Master Card accepted. АП orders 
sent postage paid. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 


SanLuis Obispo, CA 


93401. (Іп Cal call 
(805) 543-1037 ) 


a dre 
>, 
АШ 
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OHIO SCIENTIFIC 
COMPUTERS 
СІР SERIES 11 — $479.00 
OUR PRICE — $399.00 


other OS! discounts available 


CALL NOW TOLL FREE 
1-800-558-0870 


COMPUTERS 
PLUS, INC. 


2749 S. 108th St 
MILWAUKEE, Wi 53227 
(414) 321-1770 
IN WISCONSIN 
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СР/М!':+%68ХХ 
CROSS-SOFTWARE 
including source code in "C" 


ASSEMBLER FEATURES: 
2-pass absolute assembly 
Full instruction set, Motorola-compatible 
Free-tormat Input 
Unlimited length labels 
Arithmetic expressions in operands 
Sorted symbol table output 
17101 formal hex output 


PACKAGE A5800... МС6800/МС6802/МС6808 | 


PACKAGE 465801 
PACKAGE А6809 


8" soft-sectored disk formal, w/manual ... $100.00 

5" North Star disk format, w/manual 

Manual and listing alone $ 85. 
(Wisconsin residents please add 4% tax) 


introl corp. —— 


647 W. Virginia St. Visa and 
Milwaukee, WI 55204 Master Charge 
(414) 276-2937 Accepted 
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Pascal and C 
for hire 


Experience in: 
systems software 

rea) time applications 
business applications 
scientific applications 
data reduction 


McHenry Associates 
P.O. Box 2700 
Huntington Beach, CA 92647 


(714) 962-6019 
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QUARTZ CRYSTALS 


теп жыр 4224108 48798 
пәні жина палар 43744 
2215420 312588 QA ааа 
тга 243% са Bans 
эры жыша иша ашы 
ыма яғын сап 4H 
мше 3492500 NE 42004 
7005 жола (31046 «48 j 
Пла 259055 ста алша 
пыға 305000 42340 яғма қ 
памі mra us05 айа. 
MB nds лы CASE 342958 
102608 THOR мигра 4343700 18569 
"478 нығыз шыма Aldea 5131708 
IUO мола омар 25948 BITE 


өзге 05558 Warnes 417780 ығы 
1140008 25700 оюна 1701100 Юл 
15008 22143758 CNS 4280100 507909 
1$4588 JiT93RB апаз 4155100 647060 i 
15м 7100909 4) 10060 43880 7040089 
80099 120088 GINS armaa ПІЗ 
бай отан Ges HARDEE 900065 3 
1722480 31682599 460080 мола, мез | 
12008 MAAR 9508 43048 
1.8908 мпия пла ыты 
443208 42397068 427068 44017549 
90050 102009 3392408 422540 Аша 
112088 OD! 28146 мВ | 
МА В — 1196 нн MORI OOS. 71 
ADD $1.00 SHIPPING 
CAL. RES ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH, СА 91311 
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Фаня 4409 400 499484 


**COMPUTER SURPLUS** 


тд 942 9834249429222 342237 


Used micro computer systems 100% 
functional, $600 to $1500. Video 
terminals & keyboards, $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen- 
tation. Computer cabinets, 19” rack, 
$50 to $100. Power supplies, capa- 
citors, ribbon cable, cooling fans, 
misc. components & hardware. Also 
deal in IBM & Univac. 


CALL VIC CLOUGH at 
(216) 473-0866 
DATA HARDWARE 
701 Beta Dr. #4 
Cleveland Ohio 44143 


фалов ов ва ви яве 


DEALERS WELCOME 
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CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 


ша NEW = 
HIGH QUALITY 


TTTTTTI 
1 


e Hot Chassis or Transformer sets* 
ғ 64-80 characters per iine 
e By-passes tuner & I.F. 
ә Normal viewing unaffected 
e Safe—Easy kit installation 
ACVM Hi-resolution $34.95 ppd. 
* Referenced to neutral 


ооо AST нову во фа рефе опор ооо ERE Tee = 14114. 


V.A.M.P. INC. 
Box 29315, Las Angeles, CA 90029 
Calif. Residents add 6% Sales Tax 
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MICROPROCESSOR SUPPORT 1.С. 5 


WE GUARANTEE FACTORY PRIME PARTS 


NEC 16Kx1 DYNAMIC RAM 200 N.S. 


We are going to become the largest supplier of 


prime 


microprocessor support |.С.'$. We guarantee that our 1.С.'5 
are purchased from manufacturer authorized distributors. 


This is the only way to deliver prima parts at the 
possible prices. Our committment is to offer the best price 
and the fastest delivery to our customer. We give many 
thanks to our valued customers who have helped us grow. 


EPROM 1Kx8 
EPROM 2Kx8 


lowest 


4.95 
8.95 


EPROM 4Kx8 21.00 


These are prime 4116's from one of the best 


MOS RAM manufacturers in the world. 


These are prime low power static ram's NEC 
for the finest in MOS MEMORY. 


4116 


8 for $25.00 


200ns 
32 for 96.00 
Only prepaid orders on this special. 


NEC 1Kx4 STATIC RAM 250 N.S. 


Only prepaid orders on this special. 


STATIC 1Kx8 15.00 2114L 250ns 
200ns 64Кх1 Call 8 for $25.00 32 for $96.00 
21.00 


Z80-P10 7.75 4531 ‚99 | 74C925 6.95 | 7415107 7415244 
280А-Р10 9.75 4532 1.25 | 741500 .35 | 74(5109 7415245 
280-CTC 7.75 4539 ‚99 | 74LS01 .2B 74LS112 7415247 
ZBOACTC 9.75 4543 1.99 | 741502 .28 | 7415122 74LS24B 
280-DMA 22.25 4553 3.60 | 74LS03 28 | 74L8123 7415249 
ZBOA-DMA 27.75 4555 .75 | 744504 9 | 7415125 7415251 
280-510/0 24.95 4556 75 | 741505 28 | 7415126 7415253 
Z80A-S10/0 29.95 4581 1.99 | 74LS08 .39 | 7415132 7415257 
280-510/1 24.95 4582 1,01 74(.509 .39 | 7415136 7415258 
280А-510/1 29.95 4584 .55 | 741510 28 | 7415138 74LS259 
280-510/2 24.95 4585 9 | 741511 .39 7415139 7415260 
ZBOA-S10/2 29.95 4702 9.95 741512 .39 | 7415145 74L8261 
3205 3.45 74C00 „39 741513 47 | 7415148 74.5266 
3242 10.00 74CO02 ‚39 741514 1.25 | 7415151 7415273 
8155 11.25 74С04 238 | 741515 -39 | 74L$153 7415275 
8185 29.95 74C08 49 | 741520 .26 | 7415155 7415279 
8185-2 39.95 74C10 .49 | 741521 JB 74L S156 7415283 
B202 45.00 74С14 1.68 | 741522 -38 | 7415157 7445290 
8205 3.45 74C20 39 | 74LS26 39 | 7415158 74LS293 
8212 2.00 74C30 ‚39 741527 .39 | 7415160 7415295 
8214 3.95 74032 .99 | 741528 .39 | 7415161 7415298 
8216 1.85 74С42 1.85 | 741530 .26 | 7415162 7415324 
B224 2.55 74C48 2,39 | 741532 39 7415163 7415347 
8226 1.85 74C73 B5 | 741537 .79 | 7415164 7415348 
822B 5.00 74C74 B5 | 741538 39 74L S165 7415352 
8238 5.45 74 CB5 2.49 | 741542 -79 | 7415166 7415353 
8243 4.65 74CB9 4.95 | 741547 79 741-5170 7445363 
8251А 5.55 74C90 1,85 741548 .79 | 7405173 7415365 
8253 9.85 74C93 1.85 | 741551 .26 | 7415174 7415366 
8255А 5.40 74C95 1,85 | 741554 .35 | 7415175 7415367 
8255А-5 5.40 74C107 1.19 | 741555 ЗБ 7415181 74L5368 
8257 9.25 74C151 2.49 | 741573 .4Б 74L5190 74ULS373 
82575 9.25 24С154 3.60 | 741574 .59 7415191 7415374 
8259A 7.30 74C157 2,10 | 741575 .6B 7415192 7415375 
8271 60.00 7401560 2.39 | 74LS76 45 7415193 7415377 
8275 32.95 74C161 2.30 | 741578 .65 | 7415194 74_5385 
8279 10.80 74163 2.39 | 741583 .89 7415195 7415386 
8279-5 10.80 74164 2.39 | 741585 1.19 | 74( 5196 7415390 
8282 6.70 74173 2.59 | 74LSBG -46 | 7415197 74,8393 
8283 6.70 | 74174 2.75 | 741590 75 | 7415221 74.5395 
8284 5.85 74C175 2.75 | 74LS92 75 7415240 7415399 
8286 6.70 74C192 2.39 | 741593 75 | 74LS241 7415424 
8287 6.70 74C193 2.39 | 741595 88 | 7415242 7415668 
8288 25.40 742195 2.39 | 741596 7415243 74LS670 


MAIL ORDERS SHOULD BE SENT TO: 
P.O. Box 21432 Seattle, Washington 98111 
Telephone Orders & Inquiries (206) 453-0792 
Minimum Order $10.00 Add $3.00 Shipping 


HANLEY ENGINEERING 
RETAIL STORE 


1644 116th NORTHEAST 
BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S 
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594.20" 


Single Board Computer 


8800 MPU, serial ИО. parallel УО, RAM, 
EROM. dá- pin 4*;" x 6*;" PCB 


EXPANSION MODULES 

RAM, ROM, CMOS RAM/battery, analog 
МО, serial ИО. parollel ИО, counter/ 
timer, 488 GPIB, EROM programmer, 
power fail detec! ‘power on геѕеі 


Winch Com 
Lotayetio ІН 47904 
34} 742-8424 
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FILING 
SYSTEM 
FOR 
COMPUTER 
DISKETTES 


A non-glare charpin page 
having two pockets ва ола 
sida ta ши one 8" 

d diskette plus a tog pocket 
to store gn index card to 
record disk dots. The 
pages are thres-hole ponch- 


ч e 1 ad for covenant and 
FREE эшш» 


Write for FREE атри binders, 
or wand $2.85 for à 


prot kage a 10 holders 


BIS. WC.. Р.О. BOX 964. maniacs Torch TN 37827 
а (615) 373-2380 
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LISP 


INTERPRETER FOR THE TRS-8O* 


SEE THE AUGUST, "79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 


B INCLUDES MORE THAN 30 
FUNCTIONS & PREDICATES. 


B CODED FOR HIGH-SPEED 
OPERATION. 


B FULL ARITHMETIC CAPABILITY. 
m USER'S MANUAL. 


B SUPPLIED ON CASSETTE FOR 16K- 
64K LEVEL il. 


SEND $50 IN CHECK OR MONEY ORDER 
TO: 


CYBER INNOVATIONS 
WORLD TRADE CENTER 
P.O.Box 58657 
DALLAS, TEXAS 75258 


"TRAOEMARK OF TANOY CORPORATION 
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(<(РЕРІЕТТЕР)) 


із For 
SuperBrain* People! 


Now, owners and operators of Intertec 
SuperBrain computers around the world 
have в special newsletter io call their own! 


Superletter в packed each month with 
important technical news, accessory kieas, 
and CP/M software designs for the 


SuperBrain. 


Regular monthly features include Technical 
Corner, Q & А Forum, Intartac Factory News, 
Guest interview, and Super Classifieds. 


For subscription info and ad rales, contact: 


SUWERLETTER 


Abrams Creativo Services 
P.O. Box 3121 
Beverly Hills, СА 90212 
(213) 277-2410 
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ATARI , OWNERS 
SCREEN PRINT INTERFACE 


Оскіл hardcopy of ony screen image (graphics ond / or 
Телі) on eihar o TRENDCOM 200 or IDS 440 Poper 
Пон printer. Simpy atoch the supplied parallel printer 
conia ond load Nw software from cassette (moy be 
honsterred ® Dii). Обта о "picture of the scion 
ой your рин under direct (CTRL?) of program (X10) 
contol Works in all graphics / laxi modes as wall 0% 
LPRINT ond LIS] "P:" 


ony $139 


Parallel Printer [njertüace for tha 
ATARI 400 / 800 
Connects to controller jocks 3&4 works wi BASIC / DOS / 
ASSEMBLER Three printer conneclors avediobie 
АТАР! 400 / 800 
ТРЕМОСОМ 100 / 200 AAP-4  ABP-1 
CENTRONICS 730/737 AAP.2  ABP-2 
CENTRONICS 36 PIN‘ ААР-3  ABP-3 
ehe °69.”° 
“Fits od other рацию Cenhonics pius Angger, Bose 2, 
Epson, Compnar ond Microre& Oder by pan питом. 
ATARI is О racogrured hodemork af ATARI, inc 


AAACROTRONICS, inc. л 


1125 Ч Golden State Blvd ! Suite G 
Turlock, СА 95380 [Ap (200) 667-2688 | 634-8868 
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LOWEST COST 


LIGHTNING, RFI, STATIC, AND TRANSIENT 
VOLTAGE PROTECTION 


SOLVES USED FOR 
disc drive errora 
memory loss 
intermittarcies 
shor! lifetimes 


"CIRCUIT-SAFE' 
4 INDIVIDUALLY FILTERED BANKS OF 3 
SOCKETS (6 TOTAL 3-PRONG SOCKETS) 


1875 WATT MAXLOAD.... $26.95 ppd. 


try one for 15 daye! 


HORIZON, INC. 
COMPUTER PRODUCTS DIF. 
BOX 454 


PALATINE. IL. 80087 


ENCLOSING CHECK . . MONEY ORDER... 
VISA__. MASTERCHARGE(BANK НО} 
EXPIRES СНЕ 


ACCT. NO 
NAME — —'—-— 3. 
ADDRESS 
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MULTIPLE TERMINALS WITH СРМ 


Irene Campurer’s NEW Model 100 Transaction 
Multiplexer iets you construct СРАМ ыган), 
multi-termánal, transaction-oriented аррісацога 
without: requicing additional system memory, terial 
intria, Of a mulb-uxmr operating system! 


Tha Model 100 connects lo your computer in place 
af your existing RS-232 console terminal. Up to 
seven (7) RS-232 terminal devices сөп then be 
connected ta the Mode! 100. When the computer 
is busy, the Model 100 butlers all terminal input 
dala until tha application program aks ісе il 


NO СРАМ mods, hardware mods, nor etesmbly- 
language code ір required. Applications can be 
written іп high-Mwel langusges. — Loaded with 
features! 851486, quantity one, F.O.B. Costa 
Masa, CA. Limited manufacturer's: warranty. 
For more information, call or write: 


EASTERN 05. AND FOREIGN: 
Wright Marketing Company, Lis. 
19104 Rhodes Way 
Gaithersburg, MD 20780 (301) 840-1928 


WESTERN U.S.: 
Irvine Computer Corporation мау. 
3001 Red Hill Avenue, 6-103 
Costa Masa, СА 92528 (714) 557-5282 


COMO is в registered trademark 
ol Opita Research, 


Circle 284 on Inquiry card. 


HEADERS 7-17vdc 


moro | SS. BUZZER 
e| ГР 
стас ыт Е k, CHOS жатады 


"DHT ANOLE вот 

24 PIN HEADER 

3M 3411-1003 51,24 ҒА 

40 PIN HEADER FLAT LEVER 
AL.PHA 51,50 EA HANDLE 
50 PIMHEADER MIN! TOGGLE 

1M 3433—1002 51,75 EA INI 
40 PIN CONNECTOR s aura ызу 

$1 00 each 


; ТЕ расалар 
LARGE QUANTITIES AVAILABLE pulza sabe Shy + je 20 ma 
$1 25 each 30 far $12 50 Bo $1 70 


ALL ELECTRONICS CORP. 


905 5. Vermont Ave. TEAMS 
Los Angeles, Calif. 90008 . С і irre Api] 
(213) 380-8000 A Cd IT. 


ЗАМ. [5 pM 10 AM - 3 PM* сан тез aran 


қатар ee ған 


SEND FOR FREE CATALOG 
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Л ATARI 


COMPLETE LINE ОЕ ATARI 

COMPUTER PRODUCTS 20-25% OFF 
Mari 800 wih 15K $810 Alari B10 Desk Dave $460 
Alan 400 wh ВК $399 Atri 410 Cassetie Player $55 
унс $170 Копа Geaphecs Tablet 550 
Ramcram 32K Modules (upgrade 400 or 800] 2-0 $756 

ALL ATARI SOFTWARE 20% OFF 

BIT BUCKET SOFTWARE FOR ATARI: 
Ulilities Disk wilh Disassembler, Basic 
Renumberer, Character Generator, Cruncher 
Utility {requires 24K) $45 


Games: Mastercode. Mr. + ней City 

Bomber (васћ)......... —— S ст 

Hex, Cryplogram, 

Flying Saucers (each 

Any 3 ol above $30.00. (specity disk o cassette) 
ALSO: Commodore Pet at Similar Savings 
PLUS: Centronics, NEC, Zenith, Intertec. 


and More! 


The Bit Buchel 
Hardware, Software, Consulting 
188 Woh Beacon Sirem 

PO Box 365 

Newlon Highlands. MA 02161 
Phone |617) 783 3144 
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Look at this! 


Ohio Scientific 
Superboard ll 
$299 


• it's the first complete computer 
system on B board. 
| * Superboard || uses the ultra 
| powerful 6502 Microprocessor 
« BK Microsoft BASIC-in-ROM 
* AK static RAM on board, 
expandable to ӨК 
“ Full 53-key keyboard, with upper 
and lower case. Plus user 
expandability. 
Video interface and audio 
cassette interface. 


The Ohio Scientific Superboard ll at 


$299 — in today's economy — has el 


got to be the best buy by far. It will 
entertain you with spectacular 
pie made possible by its ultra 
igh resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra p 
scientific calculator. Advanced 
scientific functions and a built-in 
“immediate” made allow you to 
solve complex problerns without 


DOWN-TO-EARTH PRICES ON 
OUT-OF-THIS-WORLD PERSONAL 
COMPUTERS AND COMPONENTS. 


Look at these easy hardware prices: 


610 Board For use with Superboard Il and Challenger 1P. 
ЭК static RAM. Expandable to 24K or 32K system total. 
yaks up to two mini-floppy disk drives. Requires + 5V 


§ 298 
аль Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V @1.5 amps and + 5V @ 
0.7 amps. (Power supply & cabinet not included.] 299 
630 Board Contact us for important details. 229 
AC-3P 12" combination black and white TV/video monitor. 159 
АКР Ак RAM chip set. 79 
PS-005 5V 4.5 amp power supply for Superboard Il. 45 
PS-003 12V power supply for mini-floppies. 45 
RF Modulator Battery powered UHF Unit. 35 
CS-800B Metal case for single floppy disk drive and power 
supply. (While stock lasts.) 49 


AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 


AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 


with 630 board. 248 
СЛР Sams СЛР Service manual B 
САР Sams САР Service manual 16 
СЗ Sams Challenger ІІІ manual 40 


Qhio Scientific and independent suppliers offer hundreds of programs for the 
Superboard ІІ, in cassette and min-floppy form. 


Freight Pol t Policies All orders of $100 or more are 
lees than $100 add 
$4. lar nai ira eng: epee мт o 5% Seles Tax. 


Hours: Call thru Friday 
wal. Кылыг 
TOLL FREE: 1-800-321-5805 


To Order: or to get our free catalog CALL 4-800-324-5805 TOLL FREE. Cha Change your 
order to your МВА or MASTER CHARGE account. Ohio residents call: |216) 46 T 
Or write, including your check or money order, to the address hsted below. 


CLEVELAND CONSUMER 
[ж COMPUTERS & COMPONENTS 


P.O. Box 46627 
Cleveland, Ohio 44146 


programming. (Ен кән нән — шен жән шып шыш — шып шаш шып — пип шен шып шып шү 
Тһе Superboard |! can be CLEVELAND CONBUMER P.0. Box 46627 

ы ы» B. тег | Order Form: a E EM ers Cleveland, Ohio 44146 - 
uses, or ta remotely control your N О Superboard li $299. (1 RF Modulator $35. 
home appliances and security. Even О 810 Board $298. О AC-3P 12” BAW Monitor $159. Í 
communicate with other computers. ] C] Mini-Floppy Disk Drive $299. О C1P Sams Manual $8. 
Read what's been written {| (Attach separate sheet for other items.) Е 
about Superboard 11: № p————————— ——- 
“We heartily recommend Super- қ ЕО | 
board tl for the beginner who wants CITY: STATE: ZIP: 
to get into microcomputers with a Е-е б 
minimum cost. A real computer PHONE: 
with full expandability.” [ Payment by: VISA MASTER CHARGE. MONEY ORDER. — I 
—POPULAR ELECTRONICS, MARCH 1979 Credit Card Account & 
"ud he natin I is n excellent Expires Interbank 8(Master Charge) d 
ELEM m ны TOTAL CHARGED DR ENCLOSED S. — — [Ohio Residents acd 6.5% Sales M 

| —BYTE, MAY 1979 L Cana ony Ai pcan скай are ШВ, аме of раба sandarg UPS shwpng FEB the мешеу е 
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BYTE April 1991 385 


Desk Top Computer 
This unit is & compulerizad Electronic Secre- 
lary Il keeps time, Gale, calendar, message, and 
resur lites. Originally sod thru а major maid 
order housa tor over $450 

Technically, it's a 6507 MICRO, ROM, НАМ, 
Раларіек Alpha Display, Ni-Cad battery, Power 
Supply, Keyboard. Wood and Aluminum Cate 
with Schematic and operating instructions. 
Most of these Computers аге warranty returns. 
We are oliering Refurbished, hks new, units for 
$99.95 and AS IS (mos! have minor problams) 
units for $44,85. Add $4.85 for aipping and 
handing АН unis are complete as described. 
All sales are linal. Calitornia Residents add 
6 5% sales tan. 

Send Payment with order or call our Order Line 
405-272-2320 and use your MC or VISA card. 


Solid State Surplus 
P.O. Box 32418/San Jose, CA 95152 
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DISKETTES 


SAVE 40% complete iar. 


5% '’Sgl. Dens. 26.70/10 
Specify soft, 10 or 16 hard sectors 


8” $91. Dens. 27.30/10 
8” Dbi. Dens. 35.80/10 
Specify soft or 32 hole hard 

Add £2.00 shipping - Michigan add 4% tax 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
information Processing Products 
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OKIDATA 
MICROLINE 80 
PRINTERS 


479.00 


80 CPS • Up to 3 part сору» 9x7 
dot matrix « 80,132 columns - 64 
shapes for graphs or charts * 6 or 
8 lines per inch » Friction feed 
standard - Tractor feed optional « 
Quantity discounts available. 
Charge card orders add 396. 


American Business Computers 
118 South Mill Street 


Ul Wow ЧЕ 


Circle 308 on inquiry card. 


SOFTWARE 
DESIGN ENGINEER 


BSEE/BSCS. minimum 3 years 
programming experience. Heal- 
time systems programming and 
software development for elec- 
tronic switches 15 a plus. Ex- 
perience with PASCAL or C or 
Assembly language required. Call 


collect ar send resume to Ken- 
neth W. Cooper, Harris Corpora- 
tion, RF Communications Divi- 
sion, 1680 University Avenue, 
Rochester, NY 14610, (718) 
244-5830, EXT 3356. 


CW Harris 


СОМИ мс АТОМ AND 
ҰМҒЫУАҺАЛТҰСЫМ PROCE Б БЫЧ СЫ 


An Equal Opportunity Employer MF 


FLOPPY DISKS 
8" & 51/4 


| OPUS - $26.00 /s0x of 10 


3M- $32.00 /вох of 10 


PO e a. af 
MES mii Milford,Ct. 
06460 
(203) 877-3610 


We carrya full line 
of computer supplies 


Send for free catalog. 
VISA- MASTERCHARGE - CHECK 
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TRADES ADC ONEUTER 


A classified ad magazine 
run by a computer... 


With AD-LINE®, à menu-driven compuler 
program, one phone call will immediatety 
сотровв and expertly index your ad, Prompts 
will insure inclusion of all pertinent details. 
AD-LINE* will answer ail questions and take all 
subscription information. 

Usa your terminal and any 300 baud 
coupler lor instant communication wilh our 


If you don't have a terminal to access 
AD-LINE* тан your ads to: 


PO Box 15842 
Philadeiphis, PA 19103 


AD-LINE" 


aaa 
1-215-462-4415 


B PM TO MIDNIGHT 7 DAYS A WEEK 
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8035 SYSTEMS 


А compaci modular set of PC Boards lor im- 
piemenling test insirumenis, measurement 
and contro! systems, badge readers, dala 
communications, dala salty, games or home 
security syslems. 

KIT A&T 
CPU Board. 8035. 2716 
1K ВАМ. 40 МО Lines $99 $125 
$10 Board. 3 82514 AS 232 
Dr/Rec. 6 LEDs 99 125 
PID Board. 2 8255 PIOs. 
Line Drivers 99 125 
2 or 3 Slol Mother Boards — 50 
Power Supply, 5У. 12V & -12V 55 65 
Duagnosbc EPROM and Listing 40 


Bare Boards. Schamalics and 
Paris Lists. each $19.95 


Boards are 4" by 7^, 80 pins, 156 centors еспе 
connector Development! Tools avavabie on 
CPM. 
Make chack payable to: 
SKP Electronics 
2211 Caper Tree Or. Tusim, CA 92680 
(7 14)832-1732 
Caldornia residents add 650 sales tax 
Please add S300 for зрению and handing 
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BUY WHOLESALE! 


Sale thru 4/30/81 on Zenith/Heath 
Z-89 64K system, listing for $3045 


Anyone may buy 1 for $2375 
or 2 for $2284 each 
or 3 for $2193 each 


Call or write for prices on other Zenith, North Star, and 
other 2-80 based computer svstems, modules, peri- 
pherals, and «upplies at New England's oldest 
independent computer store. 


Computer Mart, Inc. 
1395 Main Street 
Waltham, MA 02154 


(617) 899-4540 
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MICRO 


DESIGN CONSULTANTS 


1 Bit through 
32-DBit Machines 


We handle concept 
through production 
prototypes with 
complete documentation. 


HARDWARE - 916/723-1050 


David Jenkins 
7214 Springleat Cour! 
Citrus Heights, CA 95610 


SOFTWARE - 916/361-1717 


Richard Lerseth - LEAPAC 
8245 Mediterranean Way 
Socromento. СА 95826 
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MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digipiot) 


SPECIAL 
$1145 


THE STAR MODEM 


From Livermore Data Systems 


RS232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 
RS232 CCITT $170 
IEEE 488 CCITT $280 


STAR Modem is the price leader with à full 
2 YEAR FACTORY WARRANTY. 


Has ай intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified Character gen- 
erator for alpha, numeric, and symbols Characters can be 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 


SPECIALS 


EPSON МІ-60 Printer 
EPSON MX-70 Printer 
STARWRITER Daisy Wheat Printer 
Centronics 737 Printer 
NEC Spinwriter 
ХҮМЕС НІ-0 1000 Intelligent Daisy Wheel 
Laedex Video 100 12" Monitor 
ZENITH DATA SYSTEMS 
219 Video Terminal (factory assem) 
£89 with 48K (factory assem) 
SYM-1 
SYM BAS-1 BASIC of RAE-1/2 Assembler 
KTM-2/80 Synertek Video Board 
Seawetl Motherboard - 4K RAM 1 
Seawall 16K Static RAM - KIM, SYM, AIM 


DISK 
SPECIALS 


WE CARRY THE BLACK APPLE 


Bette HOWELL 


ит 


gornike computer inc. 


EBS Business System lor PET/CBM 

Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, packing slips, тай labels, statements, 
bank deposit slips, and 17 reports. 


Paper Mata Word Processar $29.95 
PET/CBM full taaturad 60 command syslem by Michael 
Riley. Uses either tape or disk and any printer. Includes 
in-text commands, floating cursor, scrolling, atc. 


FLEX-FILE Data Base for CBM/PET 560 
Random fila handling system with Raport Writer and 
Mall Label Handler. By Michael Riley 


KMMM Pascal fer PET $75 
Subset ol standard Pascal with true machine language 
Iransiator lor faster execution. 16K with tape or disk. 


EARL lor PET (disk file based) $65 
Editor, Assembler, Relocater, Linker to generate reiocat- 
able object code. 


fullFORTH+- for PET/CBM $55 
A luli-featured FORTH with extensions conforming to Forth 
interesi Group standards. Includes assembler, string process- 
ing capabilities, disk virtual memory multiple dimensioned 
arrays, floating pont and integer processing. 


СЕ commodore 


7.45 10/6.95 50/6.55 100/6.15 
840 10/795 50/735 100/6.90 
5.15 10/4.90 50/4.45 100/4.15 
645 10/6.10 50/5.75 100/545 
7.90 10/740 50/7.00 100/650 


6502 
6502А 
6520 РА 
6522 VIA 


ee им 
6532 


2114-L200 ns RAM 
2716 EPROM (5 уай) 
TMS 2532 EPROM 
4116-200 as MM 
65-100 Wire Wrap 


3.75 20/3.50 100/3.25 
9.90 5/945 1018.90 
23.50 

Е fer 29.00 

2.85 


CASSETTES — AGFA PE-511 PREMIUM 

High output, low noise, 5 screw housing, labels. 

C-10 10/565 50/2500 100/4800 
C-30 1077.30 50/34.00 100/5500 
All other lengths available. Write for price list, 


4 PART HARMONY MUSIC SYSTEM for PET 
Allows you to easily enter, display, edit, and play 4 part 
harmony music. Includes whole notes thru 84 ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL-4 M unit includes D to A converter 
and amolilier (add your own 


Speaker). 
KL-4AM Music баг with VM Program $59.00 


e 


CBM-PET SPECIALS 


255 Up te $236 FREE 
marchandise with purchase ef 
one of [ollewing CBM-PET Itema! 


8032 32K - 80 column CRT 

8050 Dual Disk Drive > 1 magabyte 
ВМ Full size graphics keyboard 

16K Business or Graphic Keyboard 
32K Business or Graphic Keyboard 
2040/4040 Dual Disk Crive - HOK 
2022 Tractor Feed Prinler 

C2N External Cassette Deck 

CBM Voice Synthesizer 

Used CAM/PET Computers 

E nim WRITE FOR SYSTEM PRICES 


***FOUCATIONAL DISCOUNTS*** 
Bay 2 РЕТ/СВМ Compalern, receive 1 FREE 


WerdPro 3+ 32K, disk, printer 

WerdPro d+ 8032, disk, printer 

022 Data Base System for CBM 8032 
VISICALC for PET, ATARI 

ВР! General Ledger, A/P, A/R for PET/CBM 


EPROM Programmer ін РЕТ 

Programmers Toolkit - PET ROM Utilities 
2 Meler IEEE to IEEE Cable 

PET Spacemaker Switch 

Dust Cover for PET 

IEEE-Parallel Printer Interface for PET 
JEEE-AS232 Printer Intaclace for PET 


FREE 
$1795 235 


SCOTCH (3M) 5%” 10/2.90 50/260 100/2.70 
SCOTCH (3M) 8" 14/295 50/285 100/275 
Verbatim 534" 10/245 50/240 100/2.35 
(add 1.00 for 5547 Verbabm plastic storage bax) 
Verbatim 8" Obl Dens. — 10/345 507335 100/3.25 
BASF 5% solt 10/260 20/250 100/240 
BASF B" soft 10/2.55 20/255 100/245 


Maxell Disks in stock - write for prices 
Diskette Storage Pages 10 for 3.95 
Disk Library Cases 5" - 2.15 


к ATARI 800 $777 
All Atari Modules 20% OFF 


ATARI EDUCATIONAL PLAN 


Write for detalis, 
A P Products 15% OFF 
A P Hobby-Blox 15% OFF 


АЦ. BOOK амі SOFTWARE PRICES DISCOUNTED 


The 8086 Book {Osborne) 

28000 Assembly Language Programming 

PET Personal Computer Guide (Osborne) 

PET and the ІЕЕЕ-488 Bus (Osborne) 

6502 Assembly Language (Osborne) 

Programming the 6502 (Zaks) 

6502 Applications Book (Zaks) 

6502 Software Cookbook (Scaldi 

CP/M Handbook (w/ MP/M) Zaks 

Practical BASIC Programs (Osborne) ' 
Some Common BASIC Programs (Osborne) 


8" - 285 


WRITE FOR CATALOG. - 


Add 51 25 per order for Stupprng We pay balance of UPS surface charges 
өн all xepus! orders. Prices brsted не on cash disco basis Неги 


ІШІ pas | Шығ кы ШЫ 


115 E. St Hoad : 
Vontgomenwile.PA1893e 215-699-5826 А B Computers 
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BYTE Ар 1981 387 


H-89 


МО EXPANSION KITS 


1. Decoder interface (H-69-1): This board plugs into 
the CPU board of the H-f9 and 21/08 an additional 
64 VO parts (0 вз 770} plus a socket for another 
54 ports defined by the user. ccena Я. 

2. Parallel 170 board [H-89-2): This board conimins 2 
of B255A chips plus a circuit for an optional 2716 
EPROM and 745470 decoder burner. It will be 


campatiable with the cxpaston boa to be announced 
ОР. NENNT И НН... 
3. PROM burner kit 4H-B9-J); This kit contains. all 
the parts and softwaro lo complete the (H-89-2) inio 
a 2716 EPROM and 745470 FROM burner....549.95 


The price includes shipping and bandling within U.S.A 
4% tax for Шпон residents. 10% off before May 31, 81. 


MICROFLASH CO. 
4916 B CAROL 
SKOKIE, ILL. 60077 
1302) 577-4928 
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Tired of BASIC? 
Try S/S PASCAL! 


foe CP/M* users 


ө Рс гЁ subset of Standard PASCAL. 
a Integers, Seale Steings Text Plles,etc,.. 
eI NTERRACTIVE COMPILER 11 
a Correct arre duri dilation | 
s Your urce on diac is compiled [n fast 


efficient Poode directly stored on disc. 
s Complete and detailed manual. 


a НО Касы адде of PASCAL required. 


SCOTIA ' 
SOFTWARE 


1964 ,Әмесһ st, Halifax W.S, 
ЙЭН 420 , CANADA 
Requirement:24K with CP/M* 
* СРАМ ік а Trwionark of Piqital fesoarch 


$65 on cassette 
or 5,25" disc 
10 manual only 
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INVENTORY 
CLEARANCE 


ж UP JOSOZ OFF Ж 


* * 16K RAM HEHORY KIT * * * 
UPGNADE YOUR COMPUTER 
Ін 6 MINUTES 
4116 chips -- Garantaed PRIME 
ADD 200ns 16m (1 SET DT 8) $32.95 
10 SECTS On HORE ONLY $ 29.9 


AP THE SOURCE OR HICKNET "кюн 
HUGE DATABASE 

WITU HAZELTINEÉ 1000 terminal | 

AND MODEM üHLY ----- $499.00 


-COMPUTER 5ҮЕТІМ- 
STAN Ар CUSTOMIZED , WORD- 
PROCESSING , DISTRIBUTED AND 
MANY НОйп., DATAPOINT, ALPUASPRINT 


OUR IN-IIOUSE EXTENSIVE ELECTRONIC 
REPAIR SERVICE REPAIRS DIER DRIVES 
TERMINALS == PRINTERS AND MUCI! MORE. 
' MIET | КВТ PL 
. 06601 PHONE (203) 743-5583 


COMPUTER 


INTERFACE 
for the 


IBM Electronic 


Typewriter 


The MEDIAMIX ETI: wli allow you to 
connect an IBM ЕТ Model 50, 60 or 75 to 


any computer thal has a Cenironics typa 
parallel port. Festures include a 280 
Microprocessor, 2000 bytes RAM, user 
definable соба $ characters, right 


justification and access to all of the 
tricks these typewriters ora capable of. 


MEDIAMIX 
PO Box 67B57 sata 
Los Angeles, CA. 90067 


213-475-9949 ^ um 
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Cancer 

dies with the patient 
Heart Disease 

dies with the patient 
Huntington's 
Disease 

kills on and on and on. 


NATIONAL 
HUNTINGTON'S DISEASE 
ASSOCIATION 


Suite 501, 1441 Broadway 
Hew York. N Y 10018 
212-966-4320 


"ны бРа&Е CONTRIBUTED BY THE Рязан 


We're the 
MAGNOLIA people 
you've been 


looking for... 

Add the CP/M® disk operating 
system to your Zenith/Heath 'B8 
All-in-One Computer Easily in- 
stalled hardware and software 
proven by reliable service for mare 
than a year Supports 86-inch, 
double-sided 5-іпсһ, and hard disk 
drives. 

Only $195. 

Ask your local dealer. or 


MAGNOLIA 
MICROSYSTEMS 


2812 YHORNDYKE AVE. WEST 
SEATTLE, WASHINGTON 98199 


(206) 285-7266 


CP M? ig ө cegatered trademark of Digrtai Aleseerch, Inc. 
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MAGIC WAND" 


Cromemca and APPLE ( 
$295 and Videx BO column 
We май custom con 

wil specify: CPU, 


Our fully interactive 


MAIL MAGIC™ 


mal ee: ee 14 user de- 
find fieide mare gort capebdty is 
available for $149. 


We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 


Computer Ci =— 
Р.О. p 5 


Houston TX 77205 
(713)821-2702 © 


ic Wardi 

Magic Tel Gunes ие er 

Mal Manic в а гецесвгес trademark 
Computer City 
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HARDWARE SPECIALS 

PRINTERS 

CEHTRONICS 730-1 $ 575 

CENTRONICS 737-1 $ 720 

DIABLO 630 $2075 
TERMINALS 

TELEVIDEO 920С $ 835 

TELEVIDEO 912С $ 778 


NORTH STAR HORIZON MICROPROCESSORS 
Fully Tested Liberal Return Policy 


NS HORIZOH 11 

QUAD DENSITY, 32K 32938 
DOUBLE DEHSITY, 32К $2524 
UPGRADE TO 64K $ 520 
CP/M” FOR NORTHSTAA 8 150 


GREAT DEALS ОМ SOFTWARE 
MICROPRO 

WORDSTAR'" 325 

MAILMERGE'* 100 

DATASTAR'" 230 

SUPERSORT 17% 165 

SUPERSORT 117” 130 


SMALL BUSINESS APPLICATIONS, INC, 
MAGIC WAND'" $ 275 


20% OFF CP/M’ WITH HS HORIZON II 
10% OFF ALL OTHER SOFTWARE WITH 
#5 HORIZOM II 5% 


DWP Inc. (7031241.20 (0 qe 


123 Rowell Court , Falls Church. Virginia — 23046 


Pee i ipia ran h 1 ме | 
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?? APPLE*-ITIS ?? 


Hardware or Software Problems? 
Save time and money by having 
your awn diagnostic disk. Dater- 
mine immediately if you have a 
hardware problem. 


XPS's APPLE*-CILLIN сап 


help you cure your problems 
fast and sasily. 


Order APPLE*-CILLIN far 
$29.95** 


APS еже. 


323 York Road 
Carliste, PA 17013 


"trademark of Apple Computer inc, 
**PA Rasidents add 6% sales tax 
Requiras 48K and one Disk ІШІ” 


Circle 320 on Inquiny card. 


WE WILL NOT BE UNDERSOLD 


DISK DRIVES ҒОР TRS-80* Model | PRINTERS NEC Spinwriter 
| | CCK100 TEAC 5%”, 40 Track (102K) $314 Letter Quality High Speed Printer 
т” СС1-100 МР! — 5%". 40 Track (102К) $319 і-ыаж ao $2395 
ССІ-280 5:4”, 80 Track (204K) $429 R.O. with tractor feed $2595 
KSR with tractor feed $2895 
ADD-ON DRIVES FOR ZENITH 2-89 
CCI-189 5%", 40 Track (102K) $394 стон Starwriler $1795 Starwriter И $1995 
1 CCI-289 5%", BO Track (204K) $499 EPSON МХ-80 $ CALL 
2-87 Dual 5%” system $995 PAPER TIGER 
External card edge and power supply included. 90 day warranty/one IDS 445 Graphics & 2K buffer $ 699 
year on power supply. IDS 460 Graphics & 2k buffer $1050 
IDS 560 Graphics $1599 
RAW DRIVES 8“ SHUGART 801R $425 , Р 
5%" MPI, TEAC or TANDOM $ CALL terrm DP-6000 Ф040 калил we 
Microline 80 Friction & pin feed $ 499 
Lo Ha Re = E ne 2 DRIVE $1635 Microline 80 Friction, and pin & tractor feed $ 599 
DISCUS 242 1 DRIVE $1259 2 DRIVE $2245 Microline 82 Friction & pin Teed feed $ 719 
SCUS ты. Disk M26 3990 M10 52999 Microline 83 120 cps, uses up to 15” paper $ 995 
DISCUS Hard Dis 3 СЕМТВОМІСЅ 730 $ 595 737 $ 780 779 $ 969 
DEI CARTRIDGE TAPE BACK-UP ты nis ыы 
For your hard disk. With either 5-100 contro! card EA software, compressed print & vert. form contro! $1865 
or piggy back board for single board 2-80 computers. 3660 $2995 j ў 
DISK OPERATING SYSTEMS 16K RAM KITS 2 for $56 $30 
PATCHPAK #4 by Percom Data $8.95 200 ns for TRS-80*, Apple 11, (specify): Jumpers $2.50 


CPIM' for Modelli, Zenith $145 Гог Моде! ll, Altos $ 169 


NEWDOS — Plus 40track 870 NEWODOS 80 5135 6,100 CALIFORNIA COMPUTER SYSTEMS 
DISKETTES — вох ot 10 with plastic library case гә» 


5%” Scotch $35 Maxell $40  BASF/Verbatim $24 
8" Scotch $50 Maxell $55  BASF/Verbatim 536 
CLEAR PLASTIC CASE-Holds 50574” diskettes $19 
COMPLETE SYSTEMS 
ARCHIVES $CALL "iz Wee 
ALTOS ACS8000 Series $ CALL Se а 
APPLE П-1БҚ $1075 111-96К $3749 MAINFRAME Model 2200A $349 
Cail for other Apple products 280 CPU Model 2810 $269 
TRS-80° ||-64К $3499 11.16кК $ 899 MOTHER BOARD Modal 2501 $ CALL 
ZENITH 48K, all-in-one computer $2395 16K STATIC RAM, 200ns Model 2016BC $309 
ZENITH 2-19 % 795 32K STATIC НАМ, 200ns Model 2032C $619 
TELEVIDEO 920С $ 748 950 $1049 64K DYNAMIC RAM Model 2065А $599 
ІВМ 3101 Oisplay Terminal $1195 FLOPPY DISC CONTROLLER Model 2422A $359 
ATARI 400 $ 479 800 $ 795 EXTENDER BOARD Model 2520 $ CALL 
APF Game Only $ 95 System $ 489 2P + 25 1/0 Model 2718 $ CALL 
MATTEL INTELLIVISION $ 229 
Used TRS-80* Model | Computers, tested and guaranteed $ САШ. ACCESSORIES 
Z-80 SOFTCARD $299.00 
MONITORS SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
APF 9"B&W ТУМ-0 $120 Read/Write head іп 30 seconds; specify 5%” or 8", $ 25.00 
BELL & FLOPPY SAVER: Protection for center holes of 5%” 
HOWELL 9” B & W BHD911 $220 floppy disks. Installation tools and rings for 25 diskettes. % 11.95 
LEEDEX 12" ВАМ $129 13“ Color $389 Re-orders of rings only $ 6.95 
SANYO 9"B&W VM4509 $155 VIDEX BOARD 80 Column, U/L case conversion card $279.00 
SANYO 12" ВАМ DM5012 $226 = CRT FILM: Helps eliminate externa! glare, 9" $ 29.00 
SANYO 12" Green Screen DM5112 $238 RF MODULATOR: Adapts video to TV $ 29.00 
SANYO 13" Color ОМС6013 $416 ТН5-80% OTHER MYSTERIES $ 18.95 
ZENITH 13" Color $350 NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 
CCS CARDS: Parallel or serial printer interface cards $115.00 
TELECOMMUNICATIONS RS232: For Radio Shack Interface. $ B9.00 
LIVERMORE STAR MODEM 2-year guarantee $129 DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. $ 16.95 
UNIVERSAL DATA SYSTEMS UDS-103 $179 SIX (6) PRONG ISOLATOR: ISO-2 $ 54.00 
D-CAT HARD WIRED DIRECT MODEM $189 AC FILTER/6 PRONG POWER STRIP $ 39.00 
AUTO-CAT Auto Answer, Direct Connect Modem $249 DISK DRIVE CABLES: 2drive 529.00 Adrive $ 35.00 


For fasi delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks 1o clear. All prices are mai! order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 


The CPU SHOP TO ORDER CALL TOLL FREE 1-800-343-6522 


5 Dexter Row, Dept. BO4M Technical Information call 617/242-3361 
Charlestown, Massachusetts 02129 Massachusetts Residenis add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 6) Tandy Corporation Trademark’ Digital Research 
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TWX: 710-348-1796 Massachusetis Residents call 617/242-3361 


COMPUTER 
EDUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH G 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast location. Subscription: 
$10 a year / 12 issues. Money back 
guarantee. Sample copy, $1.50. 
COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 

(305) 269-3211 

MasterCard or VISA subscription orders only, 
call TOLL FREE 1-800-528-6050 Ex. 184. 


BELOW DEALERS COST! | 


Northstar 


North блы Harun 


за fe bi awl кель чав di 


32K DD - 2265.00 
32 K QUAD — 2500.00 


тыра ар Deherary 
арт лін Epa 
Moth Shar Pascal менан Genaral Ledger 


$100 00 а 582509 
M Horth РР 


trio Manager алыс j 


Accounts. Payabie 
3475 00 


COO - CASH IN ADVANCE- VISA / MASTER CHARGE * 


"ADD а PERCENT ON CHARGE ORDERS 


ta 


Fine Software Tools in C 


——EO- 


The Toolbox 


list prints thal missing source listing 
ме? cross reference C programs 
sort alphabetize by all ос part ot trsi hne 
сої arrange text іп columns on page 
pri paginates text tor hard copy 
and more 


Al} programs are in portable Whitesmith С xref 
and list are compatible with the comper» exor 
ыгар Title hnes on list and print output mcludes 
the date ол KT systems Source code on В” 
floppy and manual available immediately for $45 
{tan and shipping included) Specify RT-11 ог CPIM 
(ormai 


The Toolsmith 
Dept. BYTE 
P. O. Box 22511 
San Francisco, CA 94122 


RTAT ts a trademark of Digital Equipment Corp 


GUSTOM BUSINESS COMPUTERS 


CPIM Б a trademark ol Digital Research 
511 ATLANTIC AVENUE L'YNBROOM НЕРУ YORK 31534561887 2540 
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SMARTNET 


FRINTER А 
OLPUTER 


ERI THAL| 


SATELLITÀ 


РЕА Т ША 

-Automatie spooling and despooling. 
-Levelg 1-15 of the hub computer are 
password protected, 

„Яо modifications needed to the BIOS 
ar 2105, 

-Block data tranafer with checksum, 
-Low memory requirements. 

-Complete source code provided, 


REQUIRE ENTS 

-Hub computer must be running РИ“. 
-Jmartnet requires CF/i" 2,2, 20k of 
memory and at least one disk drive. 
-Dumbnet requires at least tk of 
memory, Disk drives not needed, 


РЕ 
SMARTHET "150,00 DUNEHET 2175,00 
PURCHASE TOGETHER 3500,00 


LIHRAR 
S41 Ingraham Ave, 
Calumet City, 1L, 60409 
312-868-4800 Ask for Mark 


* Trademark of Digital Research, 
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No TRS-80 © 
Word processor 


is camplete without 


PROOFREADER 


Let your TRS-80 proofread your SCRIPSIT, 
Electric Pencil of other documentis. Pract. 
reader uses a 38,000 word dictionary and 
lists misspelled words on a file, screen, 
i (Requires 32K. 1 disk, 

— —————— б 


Rational Fortran preprocessor allows struc- 
lured programming using Fortran. One 
of the best versions available, with full 
manual, (Requires Fortran, 48K, 2 disks. 
MODEL) п.е 549,00 


SOFT-TOOLS are professional quality soft 
ware tools developed for the TR5-90 by 
a PhD in Computer Science. Versions for 
МОРЕ available soon. 


Order Postpaid: SOFT-TOOLS 
MHE Hox 14 
Tijeras, NM 87059 
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SURPLUS ELECTRONICS 


TRS-80* COMPATIBLE, IBM 
SELECTRIC* -BASED ЏО TERMINAL 
with ASCII conversion installed: 2645,00 


Many Other tems Available: Tape Drives: 
Cable; Cassette Drives; Wire; Power Supplies 
(5 voll 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printars; Com- 
ponants. 
Send lor Free Catalog 
WORLDWIDE ELECTRONICS, INC. 
130 Northeastarn Bivd. 
Nashua, N.H. 03062 
Phone orders accepled using VISA or MC 
Toll Free 1-800-258-1036 
In NH 603-889-7661 
*TRS-80 іб а Iradematrk ol the Radio Shack 
Ovision © Tandy Corporation 
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Know The Reasons Why 


The FORCE-80 is your 
“Best Buy." 


FORCE-80Q0 The computer protector 
• Power dropout protection 

ә Suppresses transient voltages 

e Suppresses RFI 

е Disc protection 

* Factory warranty 

а Satisfaction guaranteed 

* Direct from factory 


FORCE-80 


Only $121.50 plus $5.00 shipping & handling 


Check, Mastercharge, Visa accepted 
(5% discount for cash) eem 
No C.O.D.'s please m 


> Electronics, inc. 


ne Р.О. Box 23014 бері. В 
ру Nashville, TN 37202 


Allow 6-8 weeks for delwery 
Add 14 days for personal checks. 
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MEMOREX 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLDI!! Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


j PACIFIC 
EXCHANGES 
100 Faothill Blvd 
San Luis Obispo, CA 
93401 iln Cal call 
(805) 543-1037) 


Disk Drive Subsystem with Dual Double Side 
Drives, Power Supply and Cable Тош) Capa- 
city 2.4 M-Byte. Fully Assembled and Tested 


Only tt 
1. Table Top Version 1. . $1,695.00 
2. Rack Mount Version - » + 1,695 00 


3. Pair of Slides with Attachment 
for Rackmount $ 35.00 
4. 5100 Disk Controller (handles single & 
double density in 256, 512 & 1024 byte 
sectors, single & double side) 350.00 


5. Double Side Disk Drives 12 mb)  . 53500 
(Qume DT/8) 


Call Now (408)496-6910 


OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 
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m-pak 


-At tronic components 


One-Stop Component Center © 
This is a partial listing of over 500 items available 
from 500 authorized EE Distributors: 


2 Watt © 70°C 
7/8" Slotted Shaft 
Linear Taper 


ІК SK 
25K 50K 
1 Meg 


CMU . . $2.95 


10K 
100K 


а m. 
icri Tae 


3/4 Watt © 70°C 
15 Turn Pot. 
Linear Taper 


1000 5000 1K 
SK 10K 50K 
100K 500K 1Mag 


830P . . $1.79 


CONNECTORS 


Haar uP РН 


а-а мала кый Lan ЧЕ 
г re 
- 


D-Subminiature Plug 
D-Submintature Socket 
Сү: gt DB25P/5 


UHF Adapter 


UHF Piug 
BNC Plu 


su 9 
UGIO4/U ANC Buikhead Reco. 


т 


ж 


* 4 


В зоны 


Phe Ur огам га 


В РАО кекен CRD Р да мі 
SERESLRSERRS 


— p 
* 


PTT 


Vga saKReVe sna 


pira, м 
QD 


Circle 331 on Inquiry card. 


GRAB BAGS А АЙ 


GB10 Cer. Caps. (10 
G B10 


Asst. Ceni 100) 
Trimmers (30) 


ЕЯ 


GBl4 Lugs (100 

бв] үү Resist. Е 
98162 7-Seg. бәрі 
GB8173 3/8” Pots. ы» 


REGULATED POWER SUPPLY KIT 


e” і- 
Uses LM309K. Heat Sink . 
provided. PC board con- 
struction. Provides a solid 

1 amp @ 5 volts. Can supply up 
to £5V, 29V and 212У with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
3^''x5"x2"H 


^33 Me LN Ж m да Ae) 
„а A 
он. 


DTE-8 (Pictured) .. 

DTE-11 (Pictured) 

DTE-14 IM а 
DTE-HK (Case for JEGOO) ...... 
DTE-AK (Case for JEG10) (Pictured) 


JS-100K 100K Linear Taper Pots...... $5.49 
JVC-40 док (2) Video Controfler..... 5.95 


PCB-3 
WS-150 
55-30 
SG-TIP 


P.C. Board М5е...,...... $12.49 
Б. Үйге Strip./Cut. [12-24 АУА). 3.99 
10" 110-120V 30W Solder Iron. . 7.50 
Replacement Tip for 5С -30 S. Iron 


WALL TRANSFORMERS 


AC250  250mA 12VAC (117У/60Н2). 
DV9200 200mA 9VACi117V/50Hz|... 


. $3.95 
3.95 


1.25 


SR 


+ 


55 


ыы 


һ 


RBBBUSSBERSE 


ж 


nint eu sinu UN eL за 
355352 


81 $97...) 


SOCKETS 


к” 
= 
D 


Wire Wrap 
М pin WW tin 15 
14 pin WW gold 1.09 
16 pin WW tin ‚79% 
16 pin WW gold 1,19 
24 pin WW gold 1.69 
40 ріп WW gold 2.75 
14 p. plug/cover 1,29 
16 p. plug/cover 1.39 
"E 24 p. plug/cover 1.95 
* 5 Also, The Molex Line 


Low аі” 


CAPACITORS 

Dipped Tantalum ELECTROLYTIC 
«тізе 2/.85 Imfd ®50\/ 3/.59 
.47тїа Ө 35% d. Imig 250% 

lümtd @S0V 

22mtd 8509 

47mfd&esQv 
l@mifd $ 50V 
220 mfd @50V .6 
1000míf d 6255 159 
2200mfd & 16v 1.39 

БОМ CERAMIC 

10рї-,0227тїа 47.59 
D4?imtd 4/.69 
47.79 


MICROPROCESSORS 
CPU (4M Hz) 
8 Bit MPU 


CPU 

8 Bit 1/0 Port 
Bi-Directional Bus Driver 
Character Generator 
Tri-State Hex Buffer 

30K Baud UART Р 
88-Key Keyboard ыы 13. 
ақ Static НАМ (300n 

IK Dynamic ВАМ (ons) 


8K EPROM 
16K EPROM (+5\} 


12VDC AUTOMOTIVE/ 
INSTRUMENT CLOCK MODULE 


3.3mfd @25V 
4.77113 $25 V 
1010 6 25V 
Зита ём 


REIR B&BS 


Lb 


.300 GREEN DISPLAY 


MA1003 .......... $19.95 
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1} REAL TIAE !! 


Tho ТІМЕ MADHINÉ fram ALPHA ONMEOA COMPUTER 
SYSTEÓMOS jen) pret соғым Сора) chach chip Surround 
Әу Inbe leca &xEnalty, К^ en ІРІҢ microcomqpular 


based pocipnaeral device. 


The TIME MACHINE communis sea wilt your camee 
vim a тың 1/0 oot ata user ealbciabiy cele rale bolween 
SOO and 2400 baud. АЗ -222, AS dda, ч сито lore 
tomenunica ior may Up uid. 


Baliy pestilor ақиығы! power tons ie сіра. Tra 
TIME MAGHIME god omalissiiy enempulas day ol the seek 
and lean yom. Ваната САЛҒАН culees H one gece, ore 
ee, oe бар eur aale are pros іе. 


Омын one me 2,5 x 4,73 x 7,5 inchei., Вател, 
pow реу, avi communication cable are Included, 


Price ig only $450 pingis ісі anc quantity discours ar 
ача абе, Dealer nire (ее гені, Off Ihe aiat? сан ғау» 


OMEGA comperes sysrins, tic. 
Ф ты ТЭТ 7 Соль. Orepa $7320 
"hae ee © whey 


Uit T14- un 
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ТРЕХ меи” | 


Interface Converts 
Your Typewrlter 
Into Printer 


» Finest print quality 

T Easy instalation 

= Fits ВМ ELECTR typewriter 

= For ТЕ ӨП”, Apple®, or any parallel or 5232 port 
a Write or phone for more information, today 


— U5. and worldwide sales — 


(PS 1 
44 INTERNATIONAL INC. 
IPE 16140 Valerio St. 
Van Nuys, СА 91406 USA 
TEL: 213/781-0020 TLY/ TWX: 910-495-1767 


CAE’s PP-Sarias EPROM Programmers plug 
directly into any vacant EPROM socket and 
allow ded to transfer data directly from RAM 
to EPHOMs. No additional power supplies are 
required. All timing & control sequences ara 
handiad by the Uie ir ae Each unit in- 
cludes internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminaled 
with a 24 pin plug. Programmers are avaliable 
for all EPROMs trom 2706's thru 2532's. 


Oliver Advanced Engineering, inc. 
676 W Wison Ave , Glendale, CA 91203 
(213) 240-0080 or Talex 194773 
PP SERIES PROGRAMMERS 
See us a1 NCC, booth 770 
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ZAS 
Z-8000 


SOFTWARE DEVELOPMENT 
PACKAGE 


А prolamsiona! 28000 angambly language peckege 

now avaliable for 8080 & 2-80 based microcomputers 

which usa Ihe CPikt ім ISIS operating уваги. 
The package includes: 


ZAS Full temlured relocatable croaa озна ег. 
Uses Zilog syniax, supports segmented and 
non-Begmanied code, symbol names to B4 character. | 


26 directives, including nested conditional assembly, 


“inchide” likes, snd named program, dala and absolute | 


soclions. Oulpuls: object and listing fies. 


ZL Task Bullder. The most powerful Иле? you've | 


ever used! Sections сап be combined In any 
order and optionally "сао" at ied address. ZLK can 
а! о handle complicated cveriay arrangements. 
ZLD Loader. Loads an absolute object іне 
tor execution by в 28000 CPU on (Һа bus. be 
cludes host OS interface. 
ZAS, ZLK, ZLD cpm ..$395 
ISIS-i .. $495 
Manual Only ................. $25 
ESTE Supplied an Singse Density 6” Dish 
came орыс Digital Reeesson, ioc. (SR [eM Соер 
Вох 48 Placerville. CO 817430 
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New Sensibly-Priced Paper Тара Reader 


А new, smaller, less expensive Sland-Ajone 
Paper Tape Reader Model 605 reads at 150 
CPS, has a paralleli TTL output and is bi- 
directional. Il ataps on characler, is com- 
pletely self-contained and has automatic 
laut-tape sensing. 

Tha new reader has 5 volt DC and 24 voll DC 
Output power available and an optional in- 
ternal clock. The desk-lop model is priced 
al $495 for one unil, a saving of aboul 25% 
of the price of Ihe larger Моде! 612. 
Contact Гоша Doshay, Addmaster Corpora- 
lion, 416 Junipero Serra Drive, San Gabriel 
91776; telephone (213) 285-1121 
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DISK DRIVES 
REMEX 


Compatible with ІВМ and Shugart. 
Double sided, Double Density 
1600 К Bytes. 
ЕРГЕ. ...,............ 5595 
Double Sided, Double Density 
RFD 2000 
For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks to clear, California Res. 
add 6% sales tax. Minimum ship- 
ping charge $10.00. No C.O.D. 
Electronic Equipment Unlimited 
3845 Birch Street 


Newport Beach, CA 92660 
РН: (714) 540-5231 
Pricing and availabilily subject to 
change without notice, 
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"North Star 


BASIC UTILITY SET 


EDITOR — Create & edit a 
Basic program using 26 
commands, inciuding 
GLOBAL locate & change. 
BPHT — Print & cross 
reference a Basic program. 


BPAK — Pack a Basic 
program. 


RE — Rename a disk file. 
plus $1.50 shipping, 
$69 Calif. Res. add 6%. 
Check, VISA, M/C 
Software Systems 


1269 Rubio Vista Road, Altadena, Calil. 31001 
(213) 791-3202 
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А НЕН WIRELESS AC REMOTE CONTROL 
INTERFACE tor the Sears and BSA X-10 home 
contra! system. Use your present TRS-80 Level 
Н, Apple И ar $100 computer lo provide com- 
plate home security through control of lights, 
appliances and motors wilh a few simple BASIC 
commands, 


=== 
As featured [n: 
“COMPUTERIZE А HOME" BYTE, January 1980 


Busy Box - Assembled & tested 
for TRS-80 .. $109.35 
For 5100 .... 119.95 Ù 
For Apple 11...114.95 
Realtime central 
seftware — TR5-80 19.95 
To order call (516) 374-6793 
ог write: The МісгеМілі lac. 
917 Midway, 


Woodmere, s | 
DEALER ин е BUSY BOX 


INVITED 


MEDICAL 
BILLING 


for 
APPLE H 
e 7000 ACCOUNTS 
е 2000 TRANSACTIONS 
$995 


РОБОВЕ 


3604 Foothill, LaCrescenta, CA 
(213) 248-2884 


Circle 340 on Inquiry card, 


ANOTHER FAMOUS PRIORITY 1 ELECTRONICS 
TRUCK LOAD PURCHASE 
10 MHZ 16K A&T STATIC S-100 RAM 
FROM 


... GODBOUE 


ELECTRONICS 


54 
ч Sy TY, 
дер S005 


The RAM 14 provides 16K X B of reliable, totally static 
RAM storage. Conforming fully to the IEEE 696/S-100 
bus standard, RAM 14 not only provides 24 address lines 
for 16 megabyte extended addressing capability, but 
also includes a number of features you would only ex- 
pect to find in memory boards costing considerably 
more. Here’s a partial listing of what makes RAM 14 your 
best choice! 


• Operates up to 10 MHZ (70 ns Ram Chips} 

е Assembled & Tested 

е Meets or exceeds all IEEE 696/S-100 specifications (including timing). 

* Fully static design eliminates the timing problems associated with dynamic memories. 

« Switch selectable choice of 24 address lines conforming to the IEEE 696/S-100 extended addressing specifications, or 16 
address lines as used in older S-100 systems. 

• [deal for multi-user installations. 

e Board is addressable as one 16K x В block on any 4K boundary. 

* Switch selectable PHANTOM disable and write protect. 

« +5 Volt operation (requires no other supply voltages). 

* Low power operation (900 mA typical, 1200 mA maximum). 

* 1year Factory Warranty 


ек $199.00 


Quantities are limited so hurry! 


у АГ 


ғ; d 


E 


PRIORITY ONE ELECTRONICS 
16723 B ROSCOE BLVD. * SEPULVEDA, CA 91343 


` Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax. 
“Sales Prices are for prepaid orders only. Credit card orders will be charged appropriale freight. 


Circle 290 on inquiry card. 


HAHJ 


ж Phantom Line 


SCHOOLS 
DIP SWITCHES Pos. 


AMP - Need wa say 
more? Thare is в dif- 
ference in sockets! 


PINS PC WW Thasa aren't tha low- 
8 .10 26 est prices you can 

14 13 29 find, But, if you've 
16 .16 .32 been“burned” bafore 
18 18 4 by bad connections 
20 22 ,38 іп your computer, a 
че ‚32 A8 few pennies for the 


best is worth itl 


RESISTORS .02 ea! 
(100 PACK) “Ww 


1.0 75 2.7K 22K 220K 

4.7 100 3.3K 24K . 330K 

6.8 150 3.9K 27K 470K 
10 220 4.7K 33K 680K 
15 330 6.8K 33K 1M 
22 470 10K 47K 1.5M 
27 680 12K 6BK 22М 
33 1K 15K 100K 4.7M 
47 1.5K 1BK 150K 10M 


20K 


WIRE WRAP WIRE 
Packed in 500 Lot Bundles 
(Length includes 2" x 1" Strip) 


Color — R, Bu, G, Y, Bk, W 
50 ft. $1.65 - 100 ft, $3.00 - 500 ft, $9.50 


2.5—3.26 4.0—3.75 6.0—4.75 
3.0—3.35 4.5—4.00 7.0-5.00 
3.5—3.50 50-4.50 B.0—5.50 

10 .0—6.50 


OK WIRE WRAP TOOL $5.95 


— Ó—— 


6 Amps 125 VAC 
7 Amps 30 VDC 


$1.25 ea. 
DPDT STANDARD TOGGLE 
(ОМ-МОМЕ-ОМ) 
(ON-OFF-ON) 
ST23 (MOM ON-OFF-MOM ONI 


ST21 
ST22 


(ON-OF F-MOM ON) 
(ON-NONE-MOM-ON) 
(ON-ON-ON) 


ST24 
ST25 
ST26 
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MICRO 


This is ABSOLUTELY the LOWEST PRICE EVER 
for a Hi Speed (300 NS) LO-LO Power 32K RAM, 
4K by 1 Chips are organized in Selectable Banks. 


ж Extended Address Lines А16 - A17 


SALES 


* 9 Regulators (KIT) 


_HOBBIEST 
LM323K cy ЗА. 


REGULATOR 
$5.50 
TAB MOUNT 


7805 45V 1A 
7905 —b5V 1A 
7812 +12V 1A 
7912 —12V 1A 
HEAT 
SINKS $1 25 


494 
¢ GOLD + 


5-100-СОММЕСТОН 
ТІ or Better 


SOLDER TAIL WIRE WRAP 


$2.50 $3.25 


DIP PLUGS 
PART* PINS PRICE 


à 08DP 8 40 
14DP 14 55 
24DP 24 .95 
40DP 40 1.50 


Socket and Dip Plug priced based on 
gold not exceacding $700 per ounce. 


CONNECTORS 


DUAL ROW .100 CARD EDGE 
PINS | PRICE PINS | PRICE 


RIBBON — 20 to 34 © 1.00 ft. 
40 & 50 @ +30 ft. 


CRIMPING 2.00 / CONNECTOR 


DEALS D DEALS O DEALS 
SHOP HERE AND 


ЭЛЕН 


(MINIMUM ORDER $10.00) 


Graag Re эта 2-0 Sac 2903-6 4-8 


cj d Жы; 


МЕ" 
е. {тёз кш. 


be: 


74LS00 
744501 
74L S02 
74LS03 
741504 
74(.505 
74LS06 
74(507 
744508 
744509 
741510 
741.511 
74.512 
741813 
741514 
741516 
744520 
744521 
741522 
741.526 
741527 
741.528 
74LS30 
J4LS32 
741,533 
741537 
741538 
741.540 
741.542 
741.547 
741.548 
741.535 
74LS54 
741555 
741573 
741574 
741.575 
74.576 
74.578 
741583 
741.585 
741586 
74LS90 
74LS$2 
741593 
741.595 
74LS86 


еее. ^ 


Меч 
„A 
prre 


4MHZ Beastie with extra instructions} 
2-80 SUPPORT 


CTC — $6.55 
SIO — $25.50 


РЮ — $6.50 


DMA - $18.75 


All 4MHZ (who wants 2M HZ?) 


7ALSXX 


.33 
.33 
зз 
33 
.59 
.39 
.39 
.39 
„59 
‚39 
29 
-39 
39 
.69 

1.25 

49 

1.95 

3.7 


1.29 
1.29 


74(5107 
74(5109 
74(5112 
7415113 
7415114 
7445122 
74.5123 
7415124 
7415 125 
7415126 
7415132 
745133 
74LS 136 
74.5138 
7415139 
7415145 
7415148 
7415 151 
7415 154 
7415155 
74L5 156 
74LS157 
74LS158 
74LS 150 
741 8161 
74L5 162 
74LS163 
74.5154 
74LS165 
7415166 
7415168 
7445169 
7415 170 
7415173 
7415174 
7415175 
7415181 
7445199 
7415190 
7445191 
7415192 
7415193 
7415194 
7415195 
7415196 
7415197 


чй =ò =h ee | 
- 


+ 


.. 95m. 00 0 dd M ONO Mm К am A: 
ооо ао оон нова ё 


-— aco = mh 
а 


A 


1.95 


74(5221 
745240 
7405241 
7415242 
7415243 
7415244 
74L 5245 
74L8247 
7415248 
7415249 
745251 
74815253 
7415257 
74158258 
7415259 
74.5260 
7415266 
74195273 
7415275 
7415279 
7415283 
74L52B9 
74L5290 
74L5293 
74LS295 
74L5298 
7415324 
7415362 
7415353 
74LS365 
74L5356 
7415367 
74_5368 
7415323 
7415374 
7415377 
78415378 
7415379 
7415386 
7415390 
7415393 
7415395 
7415490 
7415668 
74LS669 
74LS670 


ГИ... а 
e e es 


DEALS U DEALS U DEALS 


А. 
QUANTITY PRICES 


" $1 89.00 guy 
if you can beat these | 
prices wa will be truly 


amazed, OEM's at 500 Ж -. ^. Complete S-100 12 Slot Computer. Ample 

lot pay mora than this, a Ж. sy starn power with regulated power for drives. 
Call or write for full HN xl Excellent for Subsystem or Hobby use. 
spec, sheets, 4 hours to build, (G conn, incl, lass fans) 


DISK_POWER SUPPLIES 


[+5У @ БА 1+12У 0 8А] — — quS-3M0 |350 
*12V 8 4A US-323 [56.25 


sveza |-5ve.sA |+24% ЗА [us2os [69.00 


SOROC 10120- $675.00 
Televideo 912C— 665.00 
Televideo 920C~— 720.00 


ADDS R-25 — 710.00 || i 
E ER: A, B 


Also have 920C, SOROC, 
HAZELTINE, atc, What 
ме don't have is roam on 
this page. Call Toll Free 
800 number for prices, 


Look closely at the % Y. di 
photo and sae ather \ E 
adds in this rag at 

$995.00. Perfect units, 


werranteed, Only 500 pcs. Same story, 
manufacturerer had too many 


S-100 CARD EXTENDER 


$12.50 ey 
(Gold Contacts) Jg. 
i 


As lang as there is a 
price war, we will fight 


at your local Dept. 
store and buy US MICRO, 


your battle, Compare 
| 
P 


OUR BUYERS ARE IN 3 
CONTACT WITH EVERY MAJOR Ж 
SUPPLIER AND O.EM. ^ К 
BUY HERE АТ 1000 PIECE Ц 


MICRO 
SALES 


664 №. MICHIGAN AVE. ж SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 


ALL MERCHANDISE 100% (ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
GUARANTEED! 15 DAY FULL TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
CASH REFUND! $5.00 Processing and Handling added to each order PLUS 


Shipping Charges. Please allow personal check 
to clear before shipment. 


JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


POWER SUPPLIES S1-MOD (KIT) e 4116s 
T $2.95 


Expansion 16K Dynamic 
RAMs for Apple, TRS-80 

8-100 systems. Т.1., Mostek 200 NS 
intel, Call for manufacturer. 


DIP-80 $399.00 


Don't ba misiaad by this 

LOW price, This is a rug- [ 4 № 

ged 100% Duty Cycle 

7 by 7 Dot Matrix Printer, 

Brand new, factory warr, 
• RS-232 ADD $65.00 

e TRACTOR FEED ADD $70.00 


2114s 4 $3.45 


Опа of tha world's two 

most popular STATIC 

RAMs. Factory prime 200 NS 
Я tastad units, Sold іп lots of 8 only, 


FUJITSU, HITACHI, ete, 
$4.25 


250 NS 


DUAL DRIVE SUBSYSTEM 


$995.00 . 


$195.00 w/no Drives в 
If this looks lika a Lobo | j E | 


PRIAM—SHUGART -CENTURY —MICROPOLIS 


35V 29А |-5ve.8A |+24у € 7A. |05-384 189.00 


SHUGART — SIEMANS — МР! 5% 


Drive System, don't be 

fooled. Just because it 2 SHUGART 801R 
looks lika one, works like POWER SUPPLY 
one, smells like ane, and tastes like one (?] 
doesn’t mean it has ta cost like ona! 


TWIN VERTICAL DRIVES 
5" $550.00 — 8” $980.00 


Attractive, conveniant 
and compact Two Drive 


Mass Storage includes $ i 
Power Supply, Drivas, 
Cabinets and Cables. 


Double Sidad, Double 
Track available too! 


P» 2-80 CPU (KIT) 


SHUGART — SIEMANS — CDC 8" 
*5V e 1A |-5Ve.5A |+24/ & 15А [05-205 |5250] 


+5\ @ 17A|-5V 9 1.5A/424V 8 2A. 1US-272.— [53.00 
+5 @2А +170 & 4A |- 12V ® 4А | US-HTAA | 37.50 | 


TELEVIDEO 912C 


ТІМ5-4044 
ММ-5257 
INTEL 2147 


The other of the world's most popular STATIC 
RAMs. This one is АК Бу 1 organization, Don't 
buy Gold, buy thasa, tha price won't last! 


The first time this 
world popular CPU 
offered in Kit. 2 serial, 
3 parallel, CTC, EProm WM > 
Z-80 at 4 mhz. Software 

bu ad rate, etc. (less Prom & cable) $212.00 


EXPANDABLE RAM 
*SPECIALxSPECIALxSPECIAL ж 


This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agrees raturn for full 
rafund, Bank Selact 
by extended addrass 
lines ar (1.0. 40H. 


C-ITOH PRINTER 
$499.00 


2716s $9.50 (450 NS) 
2708s $6.95 (450 NS) 


Remernber whan 2716s were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 

Guaranteed! 


.SHUGART DRIVE 
8" 801R 
Manufacturer had $39 5 .00 


too many, buysat 8” 851R $585.00 


1000 piece rata, 
sales dropped, so we gorem. Fantastic buy, get 
them while they last! Full warranty. 


ға. 


+ $389.00 A& Тж 


Double Density 8'" and 
5'* Disk Controller i LS 
disigned for S-100 IEEE Ж 
standards, Uses Western à 
Digital 1785, 1694 
2143 Chip Sat, 


SIEMANS DRIVE 


MEMOREX — VERBATUM — WABASH 
BASF FLOPPIES 


BOX OF 10 ONLY: ; 
SOFT $2.65 ea. 


n T 
D 


FANS $14.95 2. 8" 120- 
HARD 10 2.65 ea. $ | ӯ! 0-8 5375 00 
HARD 16 2.65 ea. These are brand new, Very Special Frice on " 
SOFT 1D 3.25 ва. in the bax fans, Not 3.1/8" these BRANO NEW current production units 
SOFT 2D 3.85 ea. noisey bearing pullouts. 4-5/8” Add $10.00 for Extended 1 Y ear Warrantee! 


SOFT 2DDS 5.00 ea. 


Never again at these low prices! 


Circle 350 on inquiry card. BYTE April 1981 395 


Disk Drives 


JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flaw system, rugged dual drive power 
supply, cooling fan, cable hit, lighted power 
swtlch, approved fuse assembly, line cord, Never- 
Mar rubber feet, and all necessary hardware to 
mount 2-8" dish drives - it's all American made, 
guaranteed for six months, and it’s in stock! 
Dual 8" Suh-Assembly Cabinet 
END-000421 Cabinet kit 


жп пп я кн 


Single sided, double denaity disk drive sub-aystem 
END-000423 Ki! w/2 8" drives .... $975.00 
END-000424 A & T w/2 8" drives $1195.00 


Double sided, double density disk drive sub-system 
END-000428 kii w/2 8" drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 


JADE DISK PACKAGE 
Double density controller, twa 8” double density floppy 
disk drives, CP? M 2.2 (configured for caritroller), hardware 
and software manuals, bout PROM, cabinet, power supply, 
fan, & cabira 


Special package price 


8" Disk Drive Sale 


Highly reliable double density floppy disk drives 
Shugart 801 К aingle sided, double density 
MSF-10801R 5A-80IR ............. $425.00 
Special Sale Price ........... 2 for $790.00 
Siemens FDD1I00-8D2 single sided, double density 
MSF-201120 6 mo warranty ....... $385.00 
Special sale price ............ 2for $750.00 


Real Double-Sided Drives 
8" Double-Sided Double-Denasity Sale 
XTPIITTITITTTTTETITITIIIIIITIIIIIIN 
t Shugart SA-841R double-sided, double-density * 


* only $625.00 ea ......... 2 for $1190.00 ж 
ЛТ ҮҮ LETT LL TTT Cl. 


МЕЕ M70! 8" double-sided, double-density drives 


er^ n t^ t^ € n 


only $525 eB ................ 2 for $1040.00 
Qume Data Track 8 douMe-aided, double-density drives 
oniy $575.00 ................ 2 for $1100.00 
Printers 
CENTRONICS 737-1 
9 x N dot matrix, letter quality, proportional spacing 
PRM-15737 Parallel ........ ,.-.... $195.00 
With interface for Apple ......... $895.00 


MX-80 - Epson 
£32 culumn, 9 x 9 det matrix, multiple fonts 
PRM-27080 Save 3100,00 .......... $545.00 
interface for Apple ... 


SPINWRITER - NEC 
65 cps, hi-directional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces оп. 
hoard, [6K buffer, ribbon, print thimble, graphics, micro 
space justification, data cable, and self testdiagnostic 
ROM. 


PRD-55511 without IGK buffer 
PRD-55512 with 16K buffer 


... $2795.00 
TUM $2895.00 


5-100 Systems 
5-100 SYSTEM - Calif Computer Sys 


Complete 5-НЮ aystem including 12 кіні mainframe, 4 
МН: 2-80 CPU. GK RAM memory. double density disk 
controller. 8-232 cable, 8" & 5/5" dish drive cables, CP/M 
2.2. manuals, auto boot. ROM, completely assemhled & 
tested. 

2210A Integrated & tested ........ $1995.00 
22108 Not integrated 


59-100 Memory. 


a » p P og 


im EMT 1 


іш ж рт mu 
64K С RAM - Calif Computer Sys 

4 MHz bank porti hank byte selectable, vxtended 

addressing, 16K bank selectable, PHANTOM line allows 

memory poerlay, 8080 2-80 front panel compatible. 

МЕМ-64565А А & T............... $449.95 


MEMORY BANK - Jade 
4 Milo. LEER S00, bank selectndfe, & ur HE int 


MEM-9973O0H fare board .......... .. $55.00 
МЕМ-99730К Ait, no NAM ...... ,. $219.93 
MEM-I86730K JK А! .. ... ...... $249.95 
MEM-32731K 33K kil ....... .. 8289.95 
MEM-48732K ТАК kil ............. $324.95 
MEM-84733K 64K Ки en .... $359.95 
Assembled & tested ............... add $50.00 


EXPANDORAM П - 5 D Systems 
ГЛ: RAM hoord expandahble fenm UR tu Jik 


MEM-1I6830K IR kil ............. $275.93 
MEM-32631K 32K ait ....... ... ,, $295.95 
MEM-48632K НК ... . $315.95 
MEM-61633K GIA hu —..... 0o $335.95 
AsseinMed & tested ......... oos #69 $504) 


32K STATIC RAM - Jade 
3 or 4 МИ: expandable static RAM hoord uses ІН 


MEM-IGISIK HK 4 MHz №! ..... $169,095 
MEM-32151K 32K 4 MIz kit ...... $299.95 


add $50.00 


16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16K зіанс RAM board, IEEE S-UN bank 
aclvciuble, Phantom capability, addressable іп ЯК blocks 
МЕМ-16160А J6K 2 МН A& Т... $286.95 
МЕМ-16162А J6K 4 MHz A& T ... $289.95 
MEM-16160B Bare board ........ ‚... $50.00 


PB-1 - S.S.M. 
3708, 2716 EPROM board with buillin programmer 
MEM-99510K Kit ....... iso». $144.95 
МЕМ-99510А А&Т............... $229.95 


PROM-100 - SD Systems 
2704, 2716, 3732, 2758, & 2516 EPROM programmer 
МЕМ-99520К Kit ............ ..... $219.95 
МЕМ-99520А Jade A& T ..... e.. $269.95 


5-100 Video 


VB-3 - 8.5.M. 

BO characters x 24 lines expandable (о 80 x 48 for a full page 
of text, upper Ё lomer case, 256 user defined symbols, 160 x 
192 graphica matrix, memory mapped, jas key board 
input. 

IOV-1095K У MHz kil ............, $375.00 
IOV-1095A 4 MHz A&T. $450.00 
‚эз „+, 939.965 


VIDEO BOARD - Jade 


64 characters x 16 lines, 7 x 9 dat matrix, full upper lower 
case ASCI character set, numbers, symbola, and greek 
letters, normal: reverer Blinking viden, 5-10. 


Assemiieg & tested , . 


IOV-1050K Kit .....................- $99.95 
IOV-1050A A £T. Қ: $125.00 
IOV-1050HB Bare C Novo E оь $19.95 


5-100 CPU 


2810 Z-80* CPU - Cal Comp Sys 
2.4 MHz ZA" CPU with R8-232C seriall Oportand ur- 
board MOSS 2.2 nioniior PRON. froni panei compatihbic. 
CPU- ee A & T ——m — $269.95 


THE BIG Z* 
2 or 4 МИ: switchnhlr Z80* CPU with serial ГО, 
accumadatea 2708, 2716, ar 2732 EPROM, bouit rates from 
75 to 9600 
CPU-30201K Kit .................. $145.00 
CPU-30201A A & T ........... .... $199.00 
CPU-30200B Barc board 


- Jade 


CB-2 7-80 CPU - 5.5.М. 
Bor 4 МИ? 2-80 CPU board with provision for up to ЯК uf 
КОМ or JK of RAM on hoard, extended addressing, ЕЕЕ 
5-180, front panel compatible, 
CPU-30300A A & T рак eee een abe $229.95 


SBC-200 - SD Systems 
4 МИ: БО)" CPU anth serial & parallel} porta. upto 4K 
af on-boord PROM, softwere programmable baud rate 
generator, ІК of on-board RAM, 280 CTC. 
CPC-30200K Ки $339.95 
. $399.95 


CPC-30200A Jade ART . 
S-100 Disk Controller 
DOUBLE DENSITY - Cal Comp Sys 


57" and &" disk contraller, singir or double density, with 
ur-hoard bout loader HOM, and [ree CP М 22° ина 


тапқа! aet, 
IOD-1300A A & T ................. $369.95 


DOUBLE-D - Jade 
Double density controller with the inside track, on-board g- 
ЯДА”, printer port, IEEE 5-100, can function on an 
interrupt driven buss 


b oW M o n o8 oW a тиа wees & 


IOD-1200K Kit .................... $299.95 
IOD-1200A АФ Т ..... . $389.95 
IOD-1205A 5%" A È T. —— $389.95 
1000-12008 Bare board ....... — $65.00 


VERSAFLOPPY II - SD Systems 
New double density controller fur both 8" & 5'4” 
IOD-1160K Kit. TOT uL 
IOD-11680A Jade A е T $439.95 


Motherboards 
ISO-BUS - Jade 


Silent, simple, ond on sale а better motherboard 
& Slot (5'a" x 8*") 


нНнаавсаисалан 


MBS-061B Bare Болға .............. 918.95 

MBS-O61K Kit .......... ............ $39.85 

MBS-061A A @T ............. ры $49.95 
12 Slant (8 5" x КУ") 

MBS-121B Barr board .. ............ $29.05 

NEIN KU orrie annas $69.95 

MBS-121A AGT .................... $80.95 
18 Sloe (14*.* x Ae”) 

MBS-181B Bare board ............... $49.95 

МВ$-181К Km......... ое .... $99.95 

MBS-181A A € T .............. .... $139.95 


Card Cages 
5-100 CARD CAGE - Jade 


Metal coge with card pides & [ан тор 
ENX-106001 Six slot ............ .. . $28.95 


§-100 CARD CAGE - Vector 
ГН" mek monntahhe, ndiistahh, bulis 21 mrs 


VCT-CCKIOO. Anodized Al , $19.95 


——. 


$S-100 I/O 


є P.L.C. = Jade 
Our neu! I| 0 ғаға with 2 SIO's, 4 CTCs, and ! Pits 


[O1-1045K 2 CTC's, ! SIO, I PIO .. $199.00 
[01-1045А ART. 2.4........ $259.00 
IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 
101-1046А A &7 .................. $319.00 
101-1045В Bare board w/ manual ... $59.95 


[01-10452 Manual only ............. $20.00 


І/О-4 - $.5.М, 
2 serial 10 ports plus 2 parallel КО ports 


ІЮІ-1010К Kit феи ee deere eee $179.95 
I01-1010A A & T .................. $248.95 
IOI-1010B Bare board ......... — $35.00 


TERMINATOR - 5.5.М. 


Active terminator far S-100 bus 


TSX-185K АН ....................... 829.95 
TSX-195A AGT ......... ee ..... $54.95 
TSX-195B Bare board ............... $22.95 


S-100 EXTENDER - Cal Comp Sys 


Put those problem boards (the ones you probably bought 
fram one of our competitors) within газу reach. 


TSX-160A A €T 


S-100 PROTO BOARD - Jade 
Uneversal design. plated thru holes, gold fingers 
TSX-140B Bare board ................ $24.95 


TERMINATOR & EXTENDER - C.C.S. 


Can be used as both ап S-100 exterder and terminator 
TSX-150K Kit ............. Мы. саме $43.95 


Diskettes 
DISKETTES - Jade 


Bargain prices on magnificent magnelir medio 
534" single sided, single density, box af 10 


MMD-5110103 Sof! sector ........... $27.95 
MMD-5111003 JÖ sector ............. $27.95 
MMD-5111603 16 лесіп” ............. $27.95 
5A" double sided, double density, box of 10 
MMD-5220103 Soft sector ........... $39.95 
&" single sided, single density, box of 10 
MMD-8110103 Soft sector ........... . 833.95 
8" single sided. double density, box af 10 
MMD-8120103 Soft sector ........... $39.95 
Я" double sided, double density, box of 10 
MMD-8220103 Soff sector ........... $49.95 


Video Monitors 
9" B & W MONITOR - A.P.F. 


High quality, high resolution video monitor 
VDM-750900 9” monitor ........... $159.95 


13" COLOR MONITOR - Zenith 


The hi rea color you've heen promising yourself 
VDC-201301 "ал+»зжна а чув я а о >= а $449.00 


12" GREEN SCREEN - NEC 
30 MHz. РЗ phosphor video moniter with audio, 
rrceptinnally high resolution > А fantastic manitor at a 
very ғғанопа іе price 
VDM-651200 72" monitor $259.95 


квааятлажиак 


Mainframes 
MAINFRAME - Cal Comp Sys 


12 кім 5-100 mainframe with 20 amp power supply 
ENC-1121085 Ки $359.95 
ENC-112108 A & T ............... $419.95 


DISK MAINFRAME - NNC 


Holds 3 4" drivra апа an 8 alot 85-109 system. Attractive 
metal саһінгі with 8 slot motherboard, pawe supply, fan, 
key sutch. and other professional features 

$609.95 


ENS-112320 with 30 amp p.s. 


чоти 


Accessories-Apple/TRS-80 | Single Boar 
—M д 


16K MEMORY UPGRADE 
Add IGK of RAM to your TRS 80, Apple. ar Exidy in just 
minutes. Wess sold. thousands of these IGK RAM 
upgrades which include the appropriate memory chips ias 
apectfied by the manufacturer), all necessary jumper 
hocks, fool-proof instructions, and our | year guaranice. 


MEX-18100K TRS-80 kit .......... .. $29.00 
MEX-18101K Apple kit ............ ‚. $29.00 
MEX-16102K Exidy kit ...... . $29.00 


DISK DRIVE for APPLE 
б" disk drive with controller for your Apple 
MSM-12310C with controller .,.... $499 
MSM-123101 w/out controller. ..... 


DISK DRIVES for TRS-80 


23% more storage, Н times faster, 10 track with free patch, 
120 day warranty, includes cose, power supply, and cable 


MSM-12410C Save 8125.00!" ..,.. . $299.96 


DOS 3.3 UPGRADE - Apple 
Upgrade your old DOS to the improved 3.3 
IOD-2233A Complete kit ............ $64.95 


APPLE STICK - Micromate 
Joy stick with pote for Apple Н 
SYAÀ-1510A A ET ............ asus $35.95 


Z-80* CARD for APPLE 
260° CPU card with СР: M 22 for your Apple 
CPX-30800A А & Т ........... .... $279.96 


AIO = $.5.М. 
Parallel & aerial interface for your Apple 
[0I-2050K Kit ............ —M— $155.95 
КИ-2050А А4Т............... ... $194.95 


PRINTER INTERFACE - C.C.S. 
Centronics type F'O card w firmivare 


IOI-2041A A & 7 .................... $909.95 
APPLE CLOCK - Cal Comp Sys 


Heal time clock w battery back-up 
IOK-2100A A & T ................. $109.95 


Modems 


555522205258 %20052л4л42%4224 6. 
LEX-11 MODEM - Lexicon 

А reat star! ЗІН) baud, answer/originate, 

1ОМ-5511А Best buy HI ,........... $128.00 

ККХАКИКИЖКИИКККАКАЖИККАК 


NOVATION CAT 


300 baud, answer ‘originate acoustic modem 
IOM-524(0A 7 wer warranty ....... $179.00 


D-CAT 300 haud. direct connect modem 
IOM-S201A Special sale price $189.00 


AUTO-CAT Auto answer ‘originate, direct connect 
[OM-5230A Speciaí sale price $239.95 


MICROMODEM - D.C. Hayes 
Auto anster dial modem card for Apple or 5.100 
IOM-2010A Apple modem $349.95 
[OM-1100A 85-100 modem 


MICRONET MODEM - Micromate 


Direct connect with extra features + a best huy 


IOM-2020A Best Apple modem .... 8275.00 


Фвр 


вж к“ и 


"ut X b 


очань е 


е 2-80, Z-ROA, and the leiter Z arr rerognized 
trademarks of Zilog. Inc. "CP/M ін a registered 
trademark of Digital Research Corp. "CBASIC is a 
trademark of Compiler Syatems, inc. 


Circle 351 on Inquiry card. 


NS 232C 


d Computers 


==, 
AIM-65 - Rockwell 
6302 computer with alphanumeric display, printer, & 
he ybuard, und complete instructional manuals 
CPK-50185 1K AIM ............... $374.95 
СРК-50485 4K AIM ..... — A $449.95 


SFK-74600008E 8K BASIC ROM ... $99.95 
SFK-64600004E 4K assembler ROM $84.95 


PSX-030A Power supply ............. $64.95 
ENX-000002 Enclosure .............. $49.95 
4K AIM, 8K BASIC, power supply, & enclosure 
Speciai package price ........... ‚. $625.00 


Z-B0* STARTER KIT - 8D Systems 
Complete Z-80* computer with RAM, ROM, 1/0. display. 
keyboard, manual, and kluge area. 


CPS-30010K Аи .................- $369.95 
CPS-30010A Jude A & T а +з жн ж =ч fa $459.95 
MICROPROCESSORS PHOMS 
7-80 ......,...., . 1095 2708 iha 8.25 
Z-BÜA ........ 1295 10 for $4.90 ca 
6502 . os 14.50 2716 25v .. 11.85 
8800 . . 11.85 ЖІВ X ы 11.95 
«ае. . 17.95 10 for $2.90 ea. 
HOD ...,, coin SEBS QA ....... 39.96 
ніне 3 24.00 2732 5e 39.05 
RUHDA .2.-.. №88 2758 5e 8.95 
мина i. 195 
PrE .. 58.95 RAMS 
SHB) РИ) 122... 8290 2ILOZA 4 MHz .. 150 
3881-14 РАМН» 1450 21141. 2 MHz... 175 
НН СТС LA AT А 850 2114LA 4 MH: P 3% 
WHE СТОЯ МИ; 1495 4118 .. ‚ 426 
WHS М0... ‚ 29.50 416і К х1. ... БАШ 
Зена SAJ .. ... 48,50 5257 3 МИ: 876 
7 5257A Ч MH: 1.2% 
GENERATORS - 
МС14411 ... . ,,. 1000 SUPPORT 
LALI MHz хам... . £86 DEVICES 
H212 . 325 
UARTS 8214 4.85 
AYOIOISA ...... 5.25 в , 2953 
AYS-EOIAA , ‚ &.25 nh . 425 
тв В ‚+ 9524 км-і . А75 
ТМУ58011 А 5,9% H226 Et 
1M6302 4.00 HUSM . 2... 4,85 
8:29 ..... _ 2... 435 
ROO 
#243 ....... is 
SUPPORT == oe 
ӨНІР.......... 685 == —G 
H251 . À 6.50 
ӨР "S 1195 "753 17.55 
HP... 22.50 8955 44 uso 
GHAOP ...... .. 1875 HUET СР” 10.05 
GRIP —" dis 
25D .. 127.55 
ңор DENEN. 
8278 .... 19,95 
ВН, (........,., 740 "m 15.95 
HS AME? . 25.00 э ыр, 
кашты SS CREE SRE EHH 


PLACE ORDERS TOLL FREE 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


Foe Technical inquiries ar Custumer Service call 


213-973-7707 


“У теле 


Computer Products 
4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS OF SALE: Cash, checks, credit. cards, or 
Purchase Orders from qualified. firms and  inxstitutink. 
Minimum arder $1500. California residents add 6° tax. 
Minimum shipping and handling charge uU. Pricing 
and availability subject to change without notice. 
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LOW PROFILE 
(ТІМ) SOCKETS 
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ям ға ін 


HOM ж мк 
(NM, мч к соқ 
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баз. ZIM 


ым 
L ља 


Сы). Ав Чегих Add 6% Sales Tax 
Postege — Add S% plus $1 Insorencs 
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ELECTRONICS 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, СА 94002 


PRICES SUBJECT TO CHANGE 


LM 
Lu 


B gin ST 


В pin Www 
lp pin WW 
М gin WH 
15 біл Ww 
Ш sin wy 
à ріл wv 
22 plo мечт 
M ріп vv 
Мі pin МИ 
Ж pin Ww 
ау pin ww 


1/4 WATT RESISTOR ASSORTMENTS - 


0 CGhm 12 Оут lb Onm М Onm 22 Ohm 
21 Oh n. М cnm 29 Ohm 41 Onm 5 Cnm 


М Ohm № Ohm Ий Ohm H9 Onm 100 anm 
IM Ohm 220 Ohm 220 Ohm XI Onm 000 Gim 


Am Ohm 0 Om 90 Onm E20 Ohm 


T 


Ect 
= DISCRETE LEDS << 


si LITRONIX DISPLAY SALES% 


Polarity Ht Price 

25 С.А. ап -500 bet 
OLIS £,C.—red 4J00 1.25 
DLN? C Am Ted жж 1,5 
n.r t.c.—rada ж 1.45 
Рем! С.А.-тей аж 1,44 
OLNE C.A.—red + | A3 1.6% 
BLM? C, A.—fad B 1,8 
pro C, C. rad r EET 
LON? C.&.—oranpe Қ 11 49 
ооё C. C.—oranpe аф L@ 
оче C.C = „Liò „5 
ЕМО C.C. 11 38 59 
FROM сс. 49 .% 
ғМЕНИІ с.с. Ном} 500 .89 
КМГ? с.да. (РЧ) E E 
HDOSP-MÓI С.А —red £m 1.60 
HOSP C.C.—ren 9 1-60 
Е, | C.A.,R.H.D.—red A 15 
за. TO C.DC.,R.H.D.—rad 4% m 
in TXDD ӛлімі, dig. RHOD 9 22520 
Бы = 4х7 sgi. dig. LHD 59 — 2200 
ч-н Overnge.char.i1] .6O 19.95 
ANZ Photo XysorQOpto-1ol, 549 
MEN Pholla Xunar 016-1551. — 49 
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POTENTIOMETERS zx 


$2.95 each 


2 мам @ 70°C : 10% 
778" Boned Sh 


Linan Tapit 
Meets Мі. Ара 
RVANAY SD - 102^ 


$1.35 Bach 
A/á War @ 70°С 
15 льга pot. Linear 
taper. Printed çir- 
tuil mount. 

Part No. Fart Мо. 
10Р. onm BWP- SK 
IXP-idóohm зкР-ІЮЬ 
җон m 008-20. 
ікеін БОР йн, 
BOP 2K 


SOLDERTAIL 
STANDARD (TINI 


T 4% м 
16 pin ST e 27 -5 
Wein ST ж At в 
м pin ЁТ JH AS 42 
H pin ST E A E 
X pin $T Ln 1.26 ла 
4 pin ST 15% 1.48 1-30 


WIRE WRAP SOCKETS 
(СОО) LEVEL #3 


1-4 


2 ы-і 
м A 
21 -3 
25 2 14 
HU 0 
м її 
Lit a 
15 1.23 
LA 114 
1.6) 5 


SO pot. 


Includes Resistor АБ, 1-7 (350 pes.) 
$10.00 Min. Order — U.S, Funds Only 


Spec Sheets — 254 
Sand 4W Postage for your 
FREE 1981 JAMECO CATALOG 


$10.85 ea. 0/84 


PHONE 


ORDERS 
WELCOME 
(415) 592-8087 


INTERSIL 


Part Мо. Function Prios 
ФОР! CMOS Precision Timer HE 
МЕЛКИЕ — &Staowakchn Chip, KTL 12.94 
FL тә Digi* A/D [LOO Drive) 15.98 
Ечки ІС, Circuit Board, (Яу мн 
ИР. йм Digit A/D (LED Driva) м 
ИПЛЕ VIA IC, Circuit Board, Cispiay PE. 
THECPL зе Digit A/O LCD Dis. HLD. и. 
ИЛЕР 3% Digit 4/0 LEO Dis, HLG. 12.95 
три Low Baktery Volt indicator HI 
TAE | PG CMOS LEG Stopwaten /Timar 5 
TEV Kh? | Stonwatcbh Chip, XTL DR 
Taal IPE Tone Generator һи 
НИСЧ RI" Tons Generator СПИ, ЖТА. 9 
ТЮ?АіРО Qaclitator Contralar 640 
РНАЕЧУГКИ" Frag. Counter Chip, MTL 1.30 
723 )F 1 Seven Decade Counter 13.94 
РА Clock Gesnarator 1% 
тз! 4 Fung. CMOS Stopwatch CAT 1.95 
TEE Vv ЛЕН" 4Func. Stopwatch Chip, STL ws 
THAM ЕСІНІҢ Univ, Countar С.А. км 
тісін кою Fren., Counter С.А, A.96 
кагар ОМ Freg. Counter С.С. HET 
Tuna i-Diglt LED Up/Down Counter 1254 
Tc n # Digit Univ. LED Orive inim 
Teale CO 4% Digi! Un Counter ORI 11.25 
НАН. СӨН Unh, Countar 3.5 
WOÉAEV/MII" 5 Function Counter Chip, ХТ na 
THE CMOS Gin Prog. Timar/Countar 4,99 
TNI A CMOS Divideby-36 AC Timar 205 
"TUE CMOS BCD Proy. Timer/Counter ЕМ 
РНЕ. CMOS ACO Prog. TimerfCountee БМ 
ЗАРА CMOS 555 Timer (8 pin] Ж. 
ea LD CMOS %% Timer (14 ріп) 2% 
Tli Bc PA CMOS Өр Amp Сатрагаїог мм $34 
ЖІЗЕСРА CMOS Op Amp Ені. Crmvr. SAV 258 
MI BCPA CMOS Оша! Op Amp Comp. ЗАМ 1% 
Ж%ЪӉССРЕ СМОФ тп Әр Amp Comp. мм 5,33 
FHICEro CMOS Qvag Ср Ame Comp, IDMY 7,50 
WUOCCPO CMOS Quad Ос Amp Comp. НАМ 35 
TEOCP A Voltage Converter 2.5 
сс Neem Band-Q АР мон Ref, Ооба чү 
ЕЦОРА мег Ral/indicatór 
puce Volt Ralyindicator 5% 


A 
* IMTERSIL'S EVALUATION KITS 


usskulikIDSSSÀ 


st 


LINEAR 


ын он $405 LMMW)T4 Le шыты 
тир А. мут: 15 „мтч 
тсә 1% LA MET-0 12 ҮЛТҮ 
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мик 1% LUMEN L7 LMATIP 
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(М3975 1.35 LF TN 419 (бақы 
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LMOXOT-H 15 TLEH ат (мы 
(мкА £9 TLAMCP LL смач 
а меч 4% МЕЗА 5 CAEN 
LMISOZ E NESMA 4.3 всашми 
LAIN 255 MESH i" RCAIM TK 
LMJMZ 1.0 NESEH ж ACTH. 
LM3SZ 1.40 NEHOH 6.00 
LMISZ 1.25 NERAN 4,94 
CMT 1% NEDA |.» 
LMJITMP 31 NEMSV 3 

K T м E: 
LMISEN .99 NEAN 3,95 
мик 15 „мыч 1.25 
мак «i? T масч L9 
іла уау 15 пме LA 


CAPACITOR CORNER 


50 VOLT CERAMIC DISC CAPACITORS 
1% он Цю» Values 19 
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MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
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National 
Semiconductor 


INETRUMENT 
CLOCK 
APPLICATIONS: 
* inden gutacilocka 
è AfTpipyr-market suto/ 
AY slochy 
т" Ajrcecal t-matina citus. 
$ 12VDC oper, insiru, 
е Porvanla/battery 
Powered instrurmnis. 


Features: Bright 0.3" graen display. Internal crystal тат, 
basa. + 0.5 soc. ву келт. Auto. dapley brighrnert control 
lagie. Симау coler Піінегвзіе ro blue, buegresn, pem & 
valiow, Complete — just add тұғын and len. 


МА 1003 Module ...........-. $16.95 


MA1023 7" Low Cost Digital LED Clock Module 8.965 
MA1026 7° Dig. LED Alarm Clock/Thermometer 15.95 
MANO 3" Low Соя Digital LED ClockuTimer 6.96 
MA1002 6" LED Display Dig. Clock & Xtormer В.95 


а National Semiconductor 


RAM SALE 


ММ5290М-4 (мка 16л0р0416) - . 50,95 Bach 
ЖЕК DYNAMIC AAM 128045) 
iB EACH 339.95) (100 EACH $480. болат?) 


MM5290J-2 imxaitesuroaie! . . $6.95 each 


IBK DYhAMIC FAM (150N£) 
(8 GACH $49.95) (100 EACH 1556.00/Aati 


MM529BJ-3A казенное 23,25 Gach 
ВК DYNAMIC ВАМ (LOW HALF OF МЫЗ ТЫЮ) 2005 
18 EACH $23.96) (100 EACH $250.00 011 


MM2114-3 в MP - 
4K STATIC RAM (90056) 
18 EACH $43.95) (100 EACH f459.00/Iot] 


ММ21141.-3 MENU t7 Bach 
ақ 6TATIC RAM [LOW POWER JOONS) 
18 EACH £44.95) (100 EACH $4285.00/tat) 


EPROM Erasing Lamp 


и Eras 2708, 2716, 1702A, 52030, 52040, ate 
+ Eragig up to 4 chips within 20 minutas. 

и Маты [ав conrtent exposure битер of оға inch, 

* Special conductive foam liner aliminates static build-up. 
в Built-in «ету lack то prevent ШУ акрсишга. 

= Compect = only 7-8/B" x 27/8" к 2" 
* Complete with holding tray tor 4 chipa 


UVS-ME............ 
Jumbo 6-Digit Clock Kit 


s Four БЭ ht and two JO" ht. 
common anode diaplayt 

“Шын MMB314 clock chip 

e Switch Гог howe minoter and hold functions 

s Hours essHy утаа ta 30 fest 

4 Simulated walnut газе 

» 1185VAC operation 

812 or 24 hour oparstión 

* Inchodes sl) components, cess and wall trandibemar 

» Біте: EK” x 3- 1/8" x 1" 


JE747 ..............$29.95 
6-Digit Clock Kit 


s Bright .300 ht. comm, саш. 
өсіп аазы 

(ора MME34 clock chip 

eSwitches for hows, елына 
and ҺӘМ) modes 

енгі. вазну vhreable yo 20 fr. 

*3imulated wainut case 

#115 VAC operatian 

#12 of 24 hr, operation 

*Inci. all components, cam & 
wail Р 

з біге: W” м 3-1/8" к 1" 


JE701................$19.95 


JE215 Adjustable 
Dual Power Supply 


Generel) Onseription: The JE215 в a Ош Power 
Supply with independant adjustable positivi and nega- 
tivi nutput voltages, A separate adjustment for each 
of the шор! provides the utar unlimited appliratipns 
for ІС currant voltage requirements. The supply сап 
alco be used as a peneral all-purpose чагіабн powers 


supply. FEATURES: 
е AdjuLtebie rapulzied power кырр Ув, 
рол and neg 1.2У9С ta 15406, 
жы а. в Power Dutnut (each вору]: 


BvDC № БОА, TOVDC4 7% mA, 
IIVOC № 500mA, and 
15'VDL № 17&mA. 

ө Two, J termina adj. ІС cegulstora 
with uUxrmal ovnricad protection. 

9» Haal sink regulator cooling 

в LED “оғ” indicator 

9 Printed Board Canstructian 

+ 320УАС input 

= Sire. 2-1/2"w БАЛЫ 27H 


| Picture not shown bot атта аар kh eonstroerion to bowel 


Circla 352 on inquiry card. 


Clock Modules | 


JE216 Adj. Dual Power Supply Kit (es showa] . , $24.95 


J£ 200 Rag. Power Supply Ки 1SVDC, 1 smp} .. $14.85 
3Е205 Adapter Вед. (то 4Ё200] :8,:9 & :12V. $12.85 
JEZ10 Var. Pore, Sply. Ки, 5- 15V DD, tal. Samp. $19.85 


MICROPROCESSOR COMPONENTS 


BOBQAJBOUBOA SUPPORT DEVICES DATA ACQUISITION (CONTINUED) 
СРЫ жоска с № ВН A/D Convartar (3-Сп МЫ} 


#Г© Г аранын tar ай Заги Ar 4- ME н BAUD CART 


6800/6800 SUPPORT DEVICES 
MP 


Tart тілім 


Quya қыша быв Tremi (сати) 


Ph PR 
MiCROPROCESSOR CHIPS OMS/EPROMS 


к vw Cranes ғады 


zm (люсу CDL (ким ЖАНАР Vedi] ұға an LP ON 

MOA LL) СР (Мы Жете 41 144442) Hn» | T$ мн EpücM рау, «ру, М 
CDP un СР ӘЖ | йн ҮТ! имя ЕРАСЫ Linge +461 
ам marty шн | тент: от EPOR 
"DMZRELADC CFU- 81 Mice (Com. Temp. Grade) Пк | Ұн in ЕРЫСОЫ Dina) [Langen «М 
MC Sea MPL e?Cinck |Мк Mte: Kiamory] ALI 1 E mu рРасм 
ұнакныз ығ $- Ши ЦА: | ия | meio) ZH FROM [Open Qorertaeg 
матча ČPU- $4 Chu E IDALINIB Y TELE AMO үй | НЕ VH b polr PROS 


Ceu (рм Әуе RAM] 
CPU M Бұла RARI 
CPU a Вані мчч р аы нр дг 


Нә Yri Xia Шаг АСЫЛ 
ier PAIDM 


ROM'& 


Мікші, Cm Characiar Gewmrator (impar Cau] 
LIU d Cz М-Ы Tib Em) Chamim arrargtor {Laer Can) 
там. ыш» ным Engi acter Cei pter 

SHIFT REGISTERS AM PS Om 5:1 and Oniy Memory 


up m Om MOS READ ONL'T MEMORIES 


мар Сыз» b ёп ененің 
алым быз Np тгк фын ык RAAT] ЕР 195$. t AREH netted гран 
мр һар ipi Iha? Mal Xp mbci А Pictures 
мыць Dust Ы. ри Accuses 
ee д манамо Тита Alaha. Contred Chy, Gen 


Bed: Or wei 


Albo git DAM ааа туа лен MICROP ROCERSOR MANUALS 


DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 


в : 


H 
а 
ti 


ж, 


h str epoxy mold ad 
lee i Eae о brawn 


Siding raarfoottom pang for 
итш and component bt 
esssihility, 

Top / bottom panels .080 thk 
alum, Alodina type 1200 
finish (gold tint color) for 
bast peint adhesion after 
modilicstinn. 


Vented tap and bottom 
panals for cooling efficiency. 


- cendructiun providas 
unlimited appiieatiaar. 


CONSTRUCTION. 
Tha “OTE” Blank Dask Тор Electronic Enclosures ara designed to blend end complement 
today’s modern computer equipment and can be шіні in bath industrial and home. Tha 
end pisces are precision molded with an interns! dot (ell around) 10 accept both top and 
boltom panals The panels are then fagened to X" thick tabs inside the end pieces In 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rami 
bottom panal sidet back on dotted tracks while the rest of the enclosure remaint in: 
tect, Different panel widths may ba used while maintaining a common prolile outline. 
The molded and pieces can also be painted to match sny panel color scheme. 


- 


Епере 
Modal Na. 


$29.95 
$32.95 
$34.95 


$10.00 Min. Order = U.S. Funds Only 
Calif. Fepdents Add 6% Sales Tax 
Postage — Add 5% plus 5 1 Iinguranca 


ameco 


Send 4м Postage for your 
FREE 1981 ЈАМЕСО CATALOG 


PHONE 
ORDERS 


ELCOME 
1415) 592-8007 


ELECTRONICS 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, CA 84002 
PRICES SUBJECT TO CHANGE 


бораи ғап пазл тової? 18 | лОХИНСЕМ EDN A/D Conana: сл. мәлі) lam 
Сеин ыы АУДЫ МАНІ M | GacuwEL ^N WB OYA Cony Митю. Comp. [Eos 12.96 
üfi Bi Dueta) But Сее km | DACHDNLCH Ю-В CA Cane. Micem Camp, JEN) 6 В 
пен Сина Garat gios faiver AM | DACIODLERN On ОГА Cerami (EUN Lia р [Y Jj. 
Crease бы» Гены ін | DACHETLEMN HEYA А, Соле JC ЖРА Lon р a 
Dori имам Соломона Dabear «и | осі CR 12-1 DY A C efrsan ТЫЛҒА Lion.) эз 
осты бунет Cenpanar м | COMIN E-Chaneg! Мека ы» 


иғыты Алиен Comas Cierra К] RAMS 

оған Prog Camm, 170 |VEAATI 1% ыа Kratic 1.4 

{зра т. — Толы Б Ke Ре жі 45-5K SK паг Tapar Pots ,......,..%Б.25 

Drum = — = чет pn Таки Stale is] J5-100K — 100K Linear Taper Pow ...,, - 54.06 

паци Prog ілге Cairo! иа — = or эрк JVC-4D 40K i2) Video Соттон inca... 56.85 

оған Prep СЕТ Conwecur чм Pars аы 1% 

Omm Prod. Мәүлдіма/Отымдұ niert = I Жа fiat MOG 4% 

серу Cual Шіл Нық аі” іт най Алы кілең эл 

сама System Timing £lemans аю Шығ «ai ied Low Moe £M 

Gria кімнін rerin alri i” lEs} Янин: n кы 

orn LEA S nitan асант іт іші! Зал Жапа Low боры ‚и 

prua PRN ронса Бесін LA Wi, 3312) Dy ra Fic СТ а 
HM Отуп) Hn; im 

— — WR | F adt Xr ы 


ықтонн SALE ЦИ Dyner амаг АА A 
мышын осм 95-а - — D BNC Sulkhead Rec 
ne Cm ean Cet ——— 
wv " ак 
BUAN кв 12 D4 Slatic SPECIAL FUNCTION 
ллу Бы TIPS ізім Сан МОҚ Chet Grice (MI) Ha в . 
Му иен Оу «а Ста! CR Chock Ое еви 45772) 1% 16К С К t 
Bev M9 gn Dyno Puer tne Canis on onversion Al 
ary Coes) ді OA Stale Cammunicatiqn Спір м.ж 
map Chan) BOOM Static MicagpsoxepMe: Вам tive Coon ë Lwi Expand your АК TAS-80 System to 18K. 
жи бела! HOGI Gisik Muceggsos EHE! Сочи Ра Choch 11.2 Kit comes complete with: 
мино 1а wih Ын МАМ 6. 
d Spa Miau Wa nep. c ia "|  *Bzas MME290 (UPDATE/4116) 18K Dyn. Rams (PNE) 
Mirrorostiniker mh M-Dagit HAM FA É Documentation for Conversion 
DATA ACQUISITION È Demi LOG Orive oes Dutt int 
АЕ жм Шорт Ый Аъ Г rnm $ v5 KE argue Гаи. uiver (Pepin gagi LA) TRS-16K2 *150 4$ BESAETYTAZAX34-IZSRAASK $49.95 
AP Inc» Tourch Teer Low Pass Piim ne 
АР UIC? Touch Tose Low Pais Р dim na жа" LEPONECREN ШО АНС qum нм TRS-16K4 = 2%0 KHS tee reese криете & $39.95 
ван ыы cem A un Атеке (тйл tory heim "m я i 
ымш? Panapa Сутон gue ы» Av deinde CMOS Cinca Geewsrggor 4“! 
nct panes "^ mia ый Mos Av 448 еура Батса UN меу] на JE610 ASC | | 
T ni als lr reine н тыныым Lecode: ІН каа) г а 
Dome Tame Gama ae вет mii aa а ытын af Encoded Keyboard КИ 
Арсайа Сыз Веч AD Соли E) 1381 4% | Lanes mäh Gution Puise Quadr Т 
ТАС CH Il БРА Cerni HEN Lim | ға мыған M^IM-Koy BELH KeyBOR Éecoder emi 
әс 


JOYSTICKS 


мАг Р мін; «ша Сыны кеп йды Ея! улет Fully (миына м 
——— -- utt өсе n, 4 ж i. 3al Dynamic n | 
телеги іла: A Haud (HEEN ИИ ei Оұпытчк M Y 

ысыса Prordy nbérrwbl оу» өт як Rae Kei (UPCH ім 280 ТРУ ВОН: Ut ТАСИ ЮНА 
МОЛАН мар Ба HOM (МАСЫА ЕЧ} нт ік Dyn Жағы шен» Gorman аң) АС 500 117У/50Н: 12 VAC 5OOmA 
ысына Baynzhrgnou Comm, ACHE PE y Net Pilati T ^Ct'Oo00 1127V/6Q0Hz 12 V AC } amp 
ысы Бұлаты адын нын Quia Agapar 68 | Pee ім Dynamic Hain ame 401700 117 v/60H1 B VAC 1,7 amp 
ысын does Cie cO OCA TRY | тыялы. ик Им ни! DY 9200 317 V/&OHr 9 vDC200m4AÀ 

сыш Мань тоф, пі | тоса KNAS Static 120vV/60Hz 9 voC800mA 


CONNECTORS 


Pi 


D-Subminiature Plug. , 
D-Subminiatuce Socket 
Cover for ОВ262/5 , . . 
P.C. Edge (22/44 Pint . 
BNC Plupp ....... 

BAC Jack Bo Ro жон + 

UHF Adspter . . 
DHF Pana Recp. 
UHF Adapter ,. 
UHF Plug в ить 
BAC Plug ....” 


> 


“ж. 


t e в т ж ч D Toma € б = 


The JEB10 ASCII Keybosrd Kit сап be interfaced Inte 
"тоз any computer system, The kit comes complete 
wih an Понт grade kayboard pitch ааг б 
J62-keysk, (0's, sockets, connector, alerono eamne: 
nents end в double-sided осіла wiring board, The 
keyboard авагч requires «бұ © 150 пдД and – 12% 
Ф 10 mA far operation, Faaturps; 60 Күк generate the 
128 characters, upper and lower case АБС! ші. Fully 
ыш Тағай. Two uveatGating keys prowvbisd for custom 
agolicationk. Cipt lock for uppar:cgae-oniy alpha charac 
tere. Utihtes а 2278 [40-pin) encoder raad-oniy memory 
ahip. Ouipuls directly compatbiía with TTL/DTL ог 
МОВ logio arters. Easy interfacing with a 18-nin dip or 
18-nin edge connector. Sum ЭН 145 W х OKD 

5 


JEGIO/DTE-AK (аз picturea anovey...$124.9 

JEB10 Kit ECompocents ine cas)... 79.85 

KOŽ akey Keyboard (қаусона onty)...$ 34.95 

DTE-AK (сән ому — 38" roii waa oS 49.95 
JE600 

Hexadecimal Encoder Kit 
d: 


FULL 8-8IT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


Tha JEGOQ Encoder Key board Kit provides two asparare 
hexadecimal digits eraduged inom sequential kay entries 
to Hiow direct programming for Bia mictaprocemar 
оғ B-biv memory circuite. Three additions) kaye ere pro- 
vided for usr operations with gne having s bistro 
output avallabie. The outputs erp latched ang monitorid 
with & LEO readouts. Albo included s a кіғу anity irate. 
Ғыниғаһ Full B-bit hatched output lor micraprocastor 
use. Theme usar-defins kaye with one baling Glelable 
op@ration, DOebounce circuit provided Tor ы) 19 kaye. 
$ LED resdóuis tc verily entries. Басу inxarigeing with 
кінтиірго 19-0 ІС conhet., Only «5VOC raquirad 
lor operation. Size: ЗА Майы "ұл BUD 


JEGOD/DT E-HK tas cictures above)... . $99.05 
JEGOO Kit дас meni ino caía) . .S59,95 
K19 ИкКеу Keyboard [Kayboard only)... $14.95 
DTE-HK (сазе omy = "Ныне ам "с! $44.95 


BYTE Apri 1991 399 


DISKETTES 


FREE PLASTIC LIBRARY CASE INCLUDED WITH THE 
PURCHASE OF EVERY BOX OF DISKETTES 


Megabyte 
Hard Disk Drive 


Packaged in the same physical size as the industry atan- 
dard 5 1/4" minifloppy disk drive. Тһе micro-Winches- 
| ter stores thirty times os much data (6.38 megabytes 
| unformatied), accesses data twice as fast (170 milli- 
a soconds) and transfers data twenty times faster (5.0 
адада айр megabits per second. } 


теру =: of бөкеев. ‘Hii 
cumpuler or required сезсе. The 51506 (а factory sealed to protect the media from 
environmental contaminates. Requirea only DC valtago. 
дыны іы Оле hundred boxes $21.90 — | Sual California Digital 5 1A" onclosure. 51500 
ST506 drive and power supply. 


Вых 19 мыла Bou 15 boars 


i yeah 427.80 123.08 Semeh 1488810310] F31.00 929,06 
м!) 259,00 2/49 Отива 45.00 43,00 


MONDE TT A 


Shugart Associates SA400 removable 
media disk drive for above package. add: 
Овал bar 19 ba. МИХ bca 30%, | S-100 & Apple controller scheduled for 
release. 


wf”) shugart Associates 


EIGHE С Scotch kea 16 
Эль side! single . 944-0 035. 89 ring 
Singin aide/dcmble den. 141-0 45 43 114014 15. 7? м 27. зы | “Г 
білгін 0144223 scior 140-23. 3. — 33. Ba BA. 

Double side) double О, 140 € М па. 311$ «в. 46. 


brani heed cleuniag bit. $34.99. MMA-CKÜSKE) please npeciry 314 8” 
Prices өтіліне on repet for (par, cartridges, @ebpacks, volum dleketies, 


тюл HO. HT. 20409 ік ыз. 


| 801/ R Disk Drive 15 165. 


Sin geri 50178 ath CP 206 ретте supply, mafia sahaus lan, con 
z in делі encloeite with all the netesBary hamwestus casn. 9795 
mentation Lheluded. 16 ныла, MED- 1604 
fame xa horp ісі with two 5hagart ӨЗІН disk drives. #1195 
30 poumie. M$D-224) 
i mith edge card comecior 


16k memory (8 ) 4116's 


installation is aimple. Anyone who has 

ever changed a spark plug should be able — 

іс up-grade his microcomputer, 

How can Caltfornia Digital offer thene 

memory up-grade gets at 25% below our npn 

Simple, we tuy in volume, wholesale to dcalers beni. 

aell the balance directly 10 owners of personal micro- 

systems, These 16K dynamic memory circuits are 

factory prime and unconditionally guaranteed for one 

full year. NOW, bofore you change your mind, pick 

up the telephone and order your up-grade memory 

from California Digital. Add $3 Гог ТК580 jumpers. 
STATIC 1-31 32-98 100-5С -999 ІК! 


211.02 45045. 1.19 . 99 
211.02 25015. 1,48 1.39 Ф è 
2114 1Kx4 450 8.95 5.50 5,25 4, 75 4.50 н re 


8.8 8.50 8.00 $ 
ИСЕ вы ЕЯ я "Rotron Wisper Fan 
е 
| | 947 
+ | 
$ 


4044 4Kx1 250 9.95 9.50 9.00 
9 | 115 ЧАС. 7 Watts WRAL 


& 
E 
4045 1Кх4 450 6.85 8.40 8,00 ¢ 
^ 
8 
Factory fresh Muffin fans 


4045 1Кх4 250 9.85 8.50 9.00 
6257 low pow. 5.95 5.50 5.00 4. 
NOT puli-outsa. EMF-4M 
pe 395“ 
/ | ! А 

We have slashed price in an effort to reduce aur over 

stocked inventory, These are single five volt ЕРВОМв 

manufactured by one of the Worlds largest producers 


of semiconductors. АН are first quality prime devices. 
Ceramic 450 58. 


FREE 


|Ulrra Violer Products UYS TTE 


UV EPROM ERASER 


With purchase of 
FORTY 


2716 EPROM's 
$79 value 


add 159 00 per dinà йуп. 


The new ШЕЙ iier fruns poar home pst like clockeugh. Terme on lamps atu! 
appliances while your aray trom home. Completely compstitde with pour «i+ 
Leting System X-it devices. 
i Tomer =i; ‚ 800 W. $1208 

т i b Waa 12,93 

wall "wie 14; » 


0 4. 


COLD ым, CONNECTORS 


3-100 51%" cemara tagh 


DL» o» 

DEYA (кте 
ШҰ кз} к 
imer wire wrap à BAUS male 2455 
Sut(ina Не. , 250° , DAIS fersale 2,2% 
Бөлен 18-е. ҰЛУ е DA bed JE 1.60 
жала | Advair . 149' А DEISI male 30 
np ISW tenala » 
BB teens FA 
DC3TP male 4.20 
IMCTIS female 6.00 
DC hoot 2/. 1.25 
ПОЗОР male 3.50 
DOS frir ale В. 00 
[530 hoped 7/P 1.00 


CENTRUNICS 
3T- 30308 1. 


АИС САШ: СОЧБЕСТОНБ 

374 Зак 435. 415 1595 
2049 TR9-90 365 X05 4316 
23/20 8" dish 3.00 51% ame 


АЦ merchandise sald by Culifornia Digital is premium итше. 
Shipping: First five pounda $2.00; each additional udd $.40 
Foreign orders 10% shipping. Excess will be refunded. 
Californie residents add 05 gales tax. C Ol а discouraged. 
Open accounts extended to state supported educational instiu- 
Чопа and companies with a "Strong Dun & Bradstreet. " 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment. 


| Power S 


5100 
POWER 
"s — SUPPLY 
Е € 24V шк KIT 
Split Къы 


ЗЕ $ 
Е Fan 


Ын peti aka Йтт hib cotter bridge cectifiers іт eumque? Cree desir е 
n сарыйоыға and à 7044 aun agin priory тыйт. 41 87238.) 

"he wupplv |» є әзіз of copportiag а ЬШ 30 huy Bade ouir ар ett 2b 
Ыр, мес dinh чить, 
Дек м 4 фцогь чен ol a һм & Nj ілмы)? A 
24,0000) / ЭРҮ; жый Гат» 12,000/20%. 
Alb кызрағғтіз атт arv arpiua әгені?тд (гіп cuneum Бетта огч of thr 
Мысы Cob Wogipmor Curam, 
i"eage place wr afte earte, at this larmg rete ве emeret 1 + 
тыһ weit out. ЮЧИ ППО, ... IUE RTT 
Саййпетіз «dd 44.60 alt acier cuter pleazs d 3114009 tor 


DATA INPUT 
> TERMINAL 


Тїз Koymtuiicm terminal was гесРА ас" 

gaird from the САС division nf ihe Ferer 
Сеты. Tha wat wis зоны у designed 

for isputing deta Arectir amio ғазы Lape. 


The prm hp comp rtent ef а promier рый noma amd ros vrelumitv, 
ішем wih a Henryonii / VHcreuwiteh hall effect ay lat? y» 
arise the uperatór of She уйата ии ҚЫРЫҚ Е эре 
эсерй шр af dels amd derta the aperatur of pending préhigma. 

Мый mem of alb ds CARS” Germinal, «ith e litio kimafia, com ber euginennd 
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Personal Canputer System 


ATARI 800 $825.00 


ATARI 400 $449.00 
ATARI BOO Includes: Computer Consbos. BASIC Lang Cartridge. ВАЗЫ 
Language Programming Manual 800 Operatora Manual жі Notebook, 
ТЕК НАМ Module, Power Supply, TV Switch Box 
таңына Ee 
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RETAIL STORES OPEN MON-SAT 


1310 ^87 Е Сонет. бәпіз Ane, СА 92705 Showrooms 
STORE в? 674 Ei Comino Meal, Tutte. CA 07650 Specwuing an бұлдаған 
Comag Seon - STORE x3 347 Тито Road. San Joes. CA 93131 e (408) 45-7010 


232325525558 


Rete, Warehouses 


| 527 National 
P.O. Box 17329 


DIQITALRER'" 071000. Bait contiirapd 
tard trust - wah нин B араша and в 
power suppl - can raria of arm desired 
aion СЯ 144 wed. $485 00 


ОТА КЕР" 271250. Сор aptior tarling 
(agitate Go poy Cum) АБС” aati 


$95.00 


Irving, Calif. 9271 3 
Direct Order Lines: (714) 558-8813 
(BOO) 854-8230 or (BOO) 854-8241 


Ti INS NTS мат. 
И INTELLIVISION 

89/4 PERSONAL COMPUTER AC? LUW PRICE 

Supert Coley, Muut, Sound Сгарғыса- 

5 в Powerful Extended Bare - Ай бам $259.95 

Now! расы T V GAME CARTRIDGES $26.95 

2 термені iol алаш; dna oro қарқ 

your кені М. E = 

Pi cae АРЫ. д Em ADR UM Pere 
CHECRENS АЛЫП BATULI 

$499.00 ог КРАСЕ БОЛТЫН 


Conte only 


FOR INTERNATIONAL ORDERS: 
133430 E. Edinger (714) 953-0604 
Sania Ana, CAS7705 TW: 910-595-1555 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 


1. Proven Quality Factory tested products only. 


2. Guaranteed Satisfaction 


3. Over $1,000,000.00 Inventory 
1981 CATALOG NOW AVAILABLE 


Sand $2.00 for your copy of the тові complete catalog ol compuler products. 
А must for the serious compuler user. 
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71400973 oes 


P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


UAPOPULATED KARDOS (feo Spee) 


RETAIL STORES OPEN MON-SAT 


B E Edge: Sena Апа СА 971% ЗӘминенныға Rew МАРЫ 
Seer ubneg ил Grem, 


FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-0604 
SantBAna, CA92705 TWX: 310-505-1565 


"на 
аға Et Camino Beet lustin СА 902660 


STORE а * 


SIRE at 
Come Sian SHAE 8) 542 We Гетые Нон! Sa^ dire CA 99111 ғ (арб 946. FOTO 


Circle 354 on inquiry card. BYTE Apri 1991 403 


COMPUTER 
SYSTEMS 
INC, 
15610 South Inglewood Avenue 


l.awndale, C atifornia 90180 
1213) 970-0942 


The QT System* is designed for both 
businessmen and engineers in accordance 
with the latest IEEE standards. Among other 
functions, it can be used for accounting and 
word processing, as well as a variety of 
scientific applications. The system will soon 
be available with MP/M® to allow multiuser, 
multi-tasking operations. This means, for 
example, that an engineer could be working 
on scientific applications in the lab while an 
accountant is writing payroll checks in the 
office. QT also offers a full line of business 


SYSTEM + | (1MB*) 


SYS+SS Computer System with В” Single Sided Drives (BO1R) 


without Terminal 


A&T (5 о ККАЛГА 


АВТ ІРЖӨН,......... LLL LO A" "* À»"P& hh N"9"5 +P ewe 


ART (12 slot) ............. түн ае "s 


Computer System with 5'4" Single Sided Drives (uses B-51 Disk 


Drives) No Terminal 
A&T (6 slot) . 


fe See eee eee rnm 
і Ы ЗИ T $2695.00 


* тев чр 


SYSTEM+ 
(8") 
QT SYSTEM + 


and applications software, ranging from a 
business package to word processing. 


Technical specifications: 4MHz Z-80A CPU 
e Dbl-sided, dbl-den. 514" & 8" floppy disk 
controller (handles both drives simulta- 
neously) ә Two 8" dbi-den., $91. or dual 
sided disk drives, expandable to 4 floppy 
drives е CP/M® 2.2 included е БАК ВАМ е 
Comes complete in single mainframe « 
EPROM/ROM in any combination to 8K е 


Two RS232C serial МО ports е Two parallel 
МО ports * Hard disk compatible е Real time 
clock е Std. 2K monitor program & disk 
routines included on НОМ œ Power- 
on/Reset jump to monitor program ® 2715 
(5V) EPROM programmer (software incl. on 
monitor ROM)(ext. 25.5V @ 50ma req.) * 
Uses 2-80А CPU vectored interrupts е 
Assembled, tested & burned eDocumen- 
tation included. 


With Terminal 920C Add $900.00 


SYSTEM + 1! (2MB+) 


SYS+DS Computer System with 8" Duai-Sided Drives (Qume 


DT-8) without Terminal 


attt nt» 


$3595.00 
... $3695.00 
.--а...... 93795.00 


AST (6 slot).... 


AST (12 slot)..... 


weted ert nae 


A&T (B slot) ....... КИТТЕ КАЛЕ TT ‚ $4595.00 


ФЖезжтекжктехте же аға» 


. $4495.00 


Raho ee > мааи 


$4695.00 | 


Computer System with 54” Double Sided Drives (uses B-52 Disk 


Drives) No Terminal 


. $2495.00 A&T (B slot) 


A&T (12 slot) 


DISK DRIVE PRODUCTS 


QT DISK 
PACKAGES 


DDC-88-1 Ob! Den Controller, АВТ, lwo B" dbi den 
drivas (801 А) CP/M® 2.2 cabinet, power supply 
А cnbies.,,., +». -+ SPECIAL $1495.00 

DOC-BB.2 Two BOIR disk drives with cabinel, power 
supply, fan А cables 

DOC-88-22 Two DT-8 Qume drives with cabinet, power 

supply. fan & cables ....... . $1600.00 

Cabinet with power — fans 

& cabies.. à us 

dii — etus E 


DOC-85-3 
, $ 275.00 


75.00 


көңазана 


00С-88-4 


DISK DRIVES 
B8" 


Shugart BO1R Sgr/Sided Оы/Пеп..,........... 
Сите Datatrak 8” Dbi/Sided DbUDen 
ОМЕ-80$ (851R) compatible 

ы аа ЧТР 


МР!-851 MPI B-51 
Sgi Sided Sgi/DbI Dan 
МРі-852 МР! В-52....... 
Sai Sided, СЫ Den 
МРІ-В91 
МРІ B-91. 
Sg! Sided, Db! беп, 77 tracks 
Shugart SA400 8НЦ-5А400................... 
Sgi Sided, Dbt/Deo 


S-100 PRODUCTS 


Double Denaity - Cai Comp Sys 
5'4" or 8" disk controller wilh troa CP/M 2.2 
СС5-2422А AAT "a3 d dh E 


Expando RAM it - SD Systems 
4 MHz RAM board ы” (rom 16K lo 256K 
SOS-RAM216K 16K kit.. атайды S 
SDS-RAM2168AT 16K ААТ. 
SDS-RAM2J2K 32K kit....... 
SDS-RAM232AT 32K AAT 


$374.85 


++ the hes He taba 


чз ищи 


Bare Board..... erstens ss $05.00 each 
10 for $300.00 


SEALS ELECTRONICS 32K STATIC B 


Uses TMS-4044 or 5257L $35.00 each 


e 


SDS-RAM248K 48K kit 

SDS-RAM248AT 48K AST ................. T 
SDS-RAM264K GAK Кй........................ $409.95 
SDS-RAM2864K 84K AAT ,,..... АТУ .- $459.95 


PROM-100 - SO Systeme 
2708, 2716, 2732, 2758 & 2516 EPROM programmer 
SOS-PROM-100K К!,............-. 
SDS-PROM-10QAT AAT 


teert? 


4116 200 ns 

2716 (5V-450 ns) 

2716 (5 & 12V-450 ns) 

var l6. ›..%....... ‚.... $40.00 

2114L 300 ns ........ 8 for $36.00 
106 - $3.50 ea. 


... $2795.00 


A&T (8 Иін 52 Хр I 2222112 0 senama $2895.00 


ТТТ ... %2995.00 


MICROPROCESSDORS 
Z80(2MHz),. $10.95 
ХВОА (4MHz).. $12.95 

..... 811,25 


EPROMS 
1702А.,. ‚ $ 4.95 
2708 ... .$ 6.25 
2516 (51) . $ 9.00 
2716 (5V) ..... $ 9.00 
2716 (5 & 12V) $ 3.00 


MISCELLANEOUS 


$80.00 
TMS 9900 JL . 
ее OTHER COMPONENTS 


8080А SUPPORT 


TMS5501...... 
DMB13 


TR1802B .......$ 4.50 
АҰ5-1013А ....$ 4.50 


CHARACTER 
GENERATORS 
28513 ....,..... $10.95 
UP CASE (55127) 
2513... . .. $10.95 
LWA CASE (5812У) 
Mote ...... .. .$ 9.75 

UP CASE (15V) 
2813 ... $10.95 
LWA CASE (5V) 


6800 PRODUCTS 


KEYBOARU CHIPS 


AYS-2376 ..... $1375 
AY5-3800 ..... $13.75 


BAUD RATE 
GENERATORS 


MC14411 . $11.00 
1,0432 XTAL ...$ 4.95 


DISK CONTROLLER 


1771801 $24.95 
1791B01 $37.95 


SBC*2/4 
SINGLE BOARD COMPUTER 


Features: 1K RAM (which can be located al 
any 1K boundary) plus one each Parailel and 
Serial МО parts on board ә Power on jump [© 
on-board EPROM (2708 or 2716) « EPROM 
addressable on any 1К or 2K boundary в Full 
64K use of RAM allowed in shadow mode » 
Programmable Baud rate selection, 110-9600 
e 2 or 4MHz switch selectable e DMA 
capability allows MWRT signai generation on 
CPU board or elsewhere in system under DMA 
logic or front panel control е Two program- 
mable timers available for use by programs 
run wilh the SBC*2/4 (timer output and 
controls available at parallel I/O connector: 
parallel input and output ports available far 
use on CPU board). 

Bare Board... 


ee oe ee 


2+80 CPU 


Features. Power on jump ro on-board EPROM 
(2708, 2716 or 2732) е EPROM addressed оп 
any 1K or 2K boundary: also shadow mode 
allows full БАҚ use o1 RAM е On-board USART 
for Synchronous or Asynchronous RS-232 
Operation (Serial МО рогі) е Programmable 
Baud rale selection, 110-9600 e Switch select- 
able 2 or 4 MHz е MWRITE signal generated 
if used without front panel e Front panel com- 
patible. 

Bare Board 


RAM+16 


Features; S-100, 16K x 8 bil static RAM е 2 0г4 
MHz * Uses 2114 1K x 4 static RAM chip е 4K 
step addressable « 1K incrament memory 
protection, from bottom board addrass up or 
top down е Deactivates up Io six 1K board 
segments to create "holes" for other devices ө 
DIP switch selectable wait states • Phantom 
line DIP switch е Eight bank select lines 
expandable to 4 million byte system © Datla, 
address and control lines all input buffered e 
ignores ИО commands al board address. 
Bare Воага....., 

ЖИДЕК у сурау a CETT 

к 4Mhz AAT ............... CO v 


RAM+ 65 


eS-100. 16K x B bit static RAM «2 or 4MHz 
*Uses 21141 (30045) CHIP eAddressable in 4K 
steps "Memory protection in 1K increments, 
from botlom board address up or top down ө 
May deactivate up to six 1K segments of board 
to create "holes" for other devices « DIP switch 
selectable wait states * Phantom line DIP 
switch Fealures bank selection by МО 
instruction using any one of 256 DIP switch- 
seleclable codes—allows up to 256 software- 
controlled memory banks. 
Bare Воага............ "КОЛОТ 
4MHz Kit...... 1 


COMPUTER 
SYSTEMS 
INC. 


15620 South Inglewood Asenue 
Lawndale. California 90260 
(211) 970-0952 


QT PRODUC IS 


DYNAMIC MEMORY йк. 


Features: Runs at 4MHz » 3242 refresh con- 
troller with delay line * Four layer PC board 
insures quiel operation е Supports 16K, 32K, 
48K or 64K of memory % 24 IEEE-specilied 
address hnas ® Optional M1 wait state allows 
error free operation with faster processors ә 
Optional Phantom disable е Uses 2-80 or on- 
board refresh signal е Bank on/off signal 
selected by industry standard МО port 40 
(Hex) е Convenient DIP switch selection of 
data bus bits determines bank in use * 3 walls 
low power consumption + Convenient LED 
indication of bank in use. 


Definitely works with 
Cromemco and North Star 


Bare Board. 
KIT 

No RAM .... $230.00 16К...,..... $350.00 
32K ......... $450.00 
4BK ......... $575.00 

.-4».. $480.00 64К,..... ,.. $675.00 


$525.00 


CLOCK/CALENDAR* 
FOR APPLE И, 5-100 OR ТЯ5-80 


Features: Date/Month/Year * Day of week 
ә 24 hour time or 12 hour (a.m./p.m.) select- 
able ® Leap year (perpetual calendar) * 4 
interval interrupt limer: 1024Hz (approx. 1 
millisec), 1 sec., 1 min., 1 hr, а On-board bat- 
tery backup е Simple time and date setting ® 
Simple software interface = Time advance 
protection while reading. 

Battery Included 

le TRS-80 
$150.00 A&T Only ., nly... $150. 00 


Bare Ва, .... $ 60.00 


WATCH FOR THEFOLLOWING NEW BDS: 


& Port Serial Bd (APR) 
E-PROM Programmer (MAY) 
Floppy Disk Controller (JUN) 
Hard Disk Controller (JUN) 
Color Video Bd (AUG) 


I/O+ 
INDUSTRIAL GRADE МО BD 


Has two serial Sync/Async ports (RS-232, 
current loop or TTL) with individual Xtal 
controlled programmable baudrate genera- 
tors е Four 8-bit Parallel ports; one latched 
input port and other three can be programmed 
in combinations of input, autput or bidirec- 
tional т Algo, has three 16-bit Programmable 
Timers and an8-level Programmable Interrupt 
Controller w/Auto restart (B080 / Z60) е Other 
fealures include: on-board clock divisor far 
timers, completely socketed, wire wrap posts 
lor easy port configuration plus more. 


PLACE ORDERS TOLL FREE 
1-800-421-5150 
(CONTINENTAL U.S. ONLY) 
(EXCEPT CALIFORNIA) 


Apple :$ a trademark ol Apple Computer, Inc. 


CP/M and MP/M are Irademarks of Digital Research, 


ТН5-80 із а гадетагк ol Radio Shack. 
Сігсіз 355 an Inquiry card. 


SILENCE+ 
MOTHERBOARDS 


These motherboards are among the quietest 
on the market. A unique grounding matrix — 
with each line completely surrounded by 
ground shielding — eliminates need for ter- 
mination and gives high crosstalk rejection « 
They're customer-proven, without crosstalk 
sometimes operating at 14MHz » A LED power 
indicator helps eliminate zapped circuits % 
IEEE 5-100 std. compatible, available with 6, 8, 
12, 18 or 22 slots е (The 22 slot board fits Imsai 
chassis and has slat for front panel.) 


& Slot 12 5101 
Bare Board., $ 25.00 Gare Board.. $ 30.00 
Kib..... pase $ 70,00 
8 Slot 18 Slot 
Bare Board.. $ 27.00 Bare Board.. $ 50.00 
Ки.........„Ф 85.00 


MF*MD12 (12 slot M/B)...... asas 
MF*MDB (8 slot M/B) ............. 
MF*MD6 (6 slot М/В).............. 
MF*MD w/o M/B ...... —Q ан 


О.Т. Mainframe 
МЕ+12 (12 slot M/B) 
MF+18 (18 slot M/B) 
MF*22 (22 slot M/B) 


MAINFRAME* DISK DRIVE 


includes cabinet, 25 

amp power supply, 

IEEE S-100 compat- | 

ible 6, 8 or 12 slot 

motherboard and dual 8" disk drive with disk 
Әгіге power supply. 

МГЕ .................. Cr vwd . $625.00 
MF*DD8 ,............. 4.4.жғо аа c S650.00 
BFF*DDIR ,............. REDI SORS $675.00 


DDC-8 
SINGLE B" DISK CABINET 


Accepts one B" disk drive (Shugart, Remex, 
PerSci, Siemens. еіс.) ә Fan cooled, with data 
cable and AC line lilter to eliminate EMI « 
Oparates from 100-125VAC/200-250VAC at 
50-БОН2 е Disk drive NOT included. 


ЭШЕН. ................. T io 


TERMS OF SALE Cash. checks, money orders, 
credit cards accepled Also С.О.О orders under 
$100.00. Minimum ordar $10.00. Califorma resi- 
denis add 6% sales tax Minimum shipping and 
handling charge $3.00 Расея subject to change 
without notice international sales in American 


= c 
— : 


BITS & PIECES 


TRS-80/APPLE 


MEMORY EXPANSION KITS 
4116's RAMS 


trom Leading Manufacturers 


%,” 
a 200ns) 5%, | 


Fa for 52909 *; 


ADD $3.00 FOR PROGRAMMING JUMPERS 
FOR TAS-80 KETBOARO 


4116's 100 pcs & UP $3.00 each 
1000 pcs & UP $2.75 each 


2716 
450ns 5 Volt only 
16 K EPROM 
311** each 
or 8/56899 


2114-3L 
4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 


B/*30°° 
100 + *3°° 


5257-3L 

(TMS 4044) 

4096x1 300ns 
LOW POWER STATIC RAM 


8/*50°° 
100 pes. + *4" 


2732 


32 К EPROM 8х4К 
85232 and ''D'' SUB-MINIATURE 
ге етінін Liy CONNECTORS CANTO 


2708 
450ns 8K 
EPROM 


585% each 
г 8/554” 


CC 


Р = Ра, Muda Туре -$ = Socket, Fomate Тура -C = Caver, Hood 
| PART NO. DESCRIPTION 


CND-DEgP 9 PIN MALE 
L4 DI-DESS 9 PIN FEMALE 
CND-DESL 9 PIN COVER 
СМО: ПАТЕР 15 РІМ MALE 
CND-DA155 15 PIN FEMALE 
CM 0-DA15L 15 PIN COVER 
LAI-DB7 SF 25 PIN MALE 
C4D-DB255 
CHD-DB51212 
CNO-F7Sh 
CHD-DB5122E 
CA4D-DC3?P 
CND-DE375 
CAD-BEXTC 
CAD-DDUP 
CAB-DG505 
сатыны: 
ЕНГЕЕТІНІТЕ 


ғо 


TY Y 


2 PC. BLACK Н000 
37 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
50 РІН MALE 
50 РІН FEMALE 
50 PIN COVER 
HARDWARE SET 2 PA $ 
RS232. 0825Р, ЕА 
CND-RS2328F GLASS 1 E 8 CON $19.95 $15.95 


8 FT, CENT 700 SERIES 
CND- — PRINTER CONNECTOR $ 9.00 $ 7.50 $ 6.00 


21 pairs of nylon guides 
furnished for snap-in mounting 
Р on .25" multiples 
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VCT-CCK100 549% юз. 


RACH MOUNTABLE САСЕ 
Especially designed to accommodate S100 
size Plugboards, Motorola Exorcisor,™ and 
Micromodule™ Plugboards. Cage has .081" 
thick anodized aluminum side walls. Will 
accommodate Plugboards 4.0" to 8.5" long 
and 10.0" to 11.5" wide by 1/16” thick. Cages 
assemble quickly. 


ORDER TOLL FREE 1-800- сүт 


525.00 ЗСУ 
8/5160.00 а 


МОВЕ 
L MAE ] Dn 


CENTRONICS" 737-1 
LETTER QUALITY DOT MATRIX 
PRINTER 


LIST $995.00 
| SALE 


СЕМТ?З?- 


5395% 


CP/N 


Version 2, 2 


Calyinrala 
Слльрилат 


Soy teres 


California Computer Systems LIST $400.00 
CCS2422A 

FLOPPY DISK CONTROLLER 

WITH CP/M VERSION2.2 $375.00 


IEEE 5-100 COMPATIBLE SINGLE/DOUBLE DENSITY 
54-18” DISK DRIVES 

SINGLE/DOUBLE HEADED 

ASSEMBLED 4 


TESTED 
CCS-2810 280 CPU 
2/4 MHZ CPU ег. О 


Price SALE 
СС5-2810 ААТ $300.00 $275.00 
AOL 
MOTHERBOARDS 
PRICE 
$129.00 
$169.00 
$214.00 


GET 1530 
ӨНТ-153А 
GBT-154U 
GBT-154A 
GBT.155u 
GBT-155A 


UNKIT 6 SLOT 


UNKIT 20 SLOT 
A & T 20 SLOT 


= 


$410 


SALE} 


 Ti-8100 WWG 4.00 3.75 3.50 


PRIORITY ONE ELECTRONICS 
16723 B ROSCOE BLVD. е SEPULVEDA, CA. 91343 


$129.00] 


THE STAR 
MODEM 

from LIVERMORE 
FEATURE 

FITS GTE HANDSETS! 
2 YEAR WARRANTY 


EXCLUSIVE ACOUSTIC CHAMBERS 
Tha exclusive triple seal of Livermore s new flat mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 


Designed 10 адар! 10 most common handsets used 6. 


throughout the world, the STAR offers the utmost in fler- 
| ibility and transmission reliability. 
s ecifications: 
ata Rate: 0 to 300 baud 
4 : Compatibility: Bell 103 and 113; CCITT 


+ Frequency Stability: x0.3 percent. Crystal controlled 

« Receiver Sensitivity: — 50 dëm ON, —53 dBm OFF 

s Modulation: iine. i shill keyed (F SK 
* Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 
* EIA Terminal Interface: Compatible with RS 232 
вресійсаноле 

» Teletype Interface: 20 амреро current (оор 

a Optional Interfaces: IEEE 488; TTL: TTY 43 

* International (CC IT) frequencies available 

* Switches: Originate/Ol/Answer: Full Duplex/Test/ Half 
Duplex 

» indicators: Transmit Data, Receive Data, Carrier 
Ready, Test 

” Power: Supplied by 24 VAC/150 MA UL/CSA listed wall- 
mount transíormer Input 115 VAC, 2.5 watts. (A 220 
VAC. 50 Hz adaptor is available upon request.) 

“ Dimensions: 10" x 4" x2" 

e Weight: 1.74 Ibs. (3 105. shipping weight including АС 
adaptor.) 

« Warranty: Two years on paris and labor, excluding the 
AC adaptor which carries the manufacturer's warranty 


Pari No. Dessus 
LIV-STAR А5232, TTL Modem $199.00 1 
LiV-STAR2UM 82230 20MACurrent Loop $199. ч $129.00 
ira I №21 CCITT European Standard 5229 00 $209.00 
V-IEEE IEEE 48B Standard $395 00 $249.00 
т IE£E-V21 JEEE 488, CCITT Standard \ $465 00 $388.00 


САЙ LES 


rt No. scription 
CND- AS2920F 85232 В сом ӨН... or ) 
LIV-(2l IEEE 10 IEEE 2 Mater . Td 
LIV-I2PET IEEE to Pet 2 Meter 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 


GOF-IBAR46 


LIST PRICE 579% 


SALE PRICE 339** 


GOLD $-100 CONNECTORS 
PRIORITY ONE distributes ihe ТІ S-100 Card Edge 
Connectors at tremendous volumes for prices 
others only wish thay could duplicate. 
o 
SOLDER TAIL PRICE 
-9 10-24 25-99 100-249 


3.20 2.90 2.50 2.20 
WIRE WRAP PRICE 
1-9 10-24 25-99 


Part No. 
TI-S100 ST 


100-248 
3.25 


Part No. 


Terms: Visa, MC, ВАС. Check, Money Order, U.S. Funda Only. CA residents add 6% sales tax, 
Minimum order $15.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 


c $2.50. Excess relunded. Jesi in саба. 


. please include your phone no. Prices Ems to 


e without notice. We will do our bes! to maintain prices thru April, 1981'. (213) 894-817 
ЕТ and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 


dee Prices are for prepaid orders only. Credil card orders will be charged appropriate frelght 


ORDER TOLL FREE 1-800-423-5633 


ODEVE 


THE DUAL PROCESSOR BOARD 
IS HERE! 


8: 10: 


GBT161 8085 CPU BOARD 


GBT1612 8085/8088 CPU BOARD 
* 8088 & 8085А CPU 
„ 5-100 IEEE COMPATIBLE 
“ SWITCHABLE CPU'S 
« 5 MHZ OR 2 MHZ SWITCHABLE 
« POWER ON JUMP TO ANY 256 BYTE BOUNDARY 
* POWER ON JUMP CAN BE DISABLED 
* CPU CAN JUMP ON POWER ON ONLY OR POWER 
ON AND RESET. 
в 24 BIT EXTENDED ADDRESSING 
« IMSAI FRONT PANEL COMPATIBLE 
e AVAILABLE WITH 8085А ONLY 


BOARD WITH 8085 ONLY 
List Price Our Price 
Assembled & Tested $325.00 $305.00 


BOARD WITH 8085 & 8088 
6В716124 Assembled & Tested $425.00 $399.00 


ENHANCED 280 5-100 CPU 


GBT161A 


GBT160 
280 CPU 


a 4-6 MHz 280 CPU 

| «ЕЕЕ S-100 Bus Compatible 

• Оп Board Prom Sockets For Up To BK Prom 

» Power On Jump Start To Any 256Byte Boundary 

* Оп Board Memory Manager For Direct Addressing For 
Up To 16 M-Bytes 

‚ Fully Maskabie Vectored inierrupis 

» Wait State Generation For All Мәсһіпе Cycles 

“ Bypasaing О! All Supply Lina To Suppress Transienia 

» All IC's Ara Socketed 


[ЕП РНЕВ 
1225.00 
$280.00 


List Price 
$295 00 


Until 
Assembled & Tested 


GBT160U 
GBT160A 


: | 
EL x Зар P. | | 144. 
|] 


SPECTRUM 


S-100 COLOR GRAPHICS BOARD 


ә Uses the MC6847 1.51 IC 

a Uses 1372 color encoded /generatoar 

| e Alphanumeric/graphucs in 8 colors 

е Ша dense 256 x 192 full graphics 

* ЗК byles, on-board low power RAM 

e One (ull duplex parallel 1/0 pori with attention, enable $ 
strobe bits with power for running joysticks. keyboards, etc 

• A parallel port Гог graphics mode control 

e Board may be used as a 4MH2 RAM for program storage 


LIST PRICE ОЦЯ PRICE 


$299.00 
$349.00 


UNKIT 
AAT $399.00 


SUBLOGIC UNIWERSAL GRAPHICS 
INTERPRETER SOFTWARE 


6811440 
GBT144A 


| GBT20 
$35.00 


ORDER TOLL FREE 1-800-423-5633 


INTERFACER | 


Our МО board gives you mparalleted Hexibilily and opsraling 

convenience. We include such fealures 25. 

e 2 independently addressabie senal ports (dip switch selec- 
lable addresses) 

* Real LSI Hardware UARTS for minimum CPU housekeeping 

e RS232C. current (00р (20mA). & TTL signals on both ports 

e Precision, crystal-controlled Baud rates up to 19.1 KBaud 
(individually dip Switch selectable) 


ә Transmit & receive interrupts оп both channels, jumperable | 


to any vectored interrupt line 

e Industry standard RS232 level converters with hve RS232 
handshaking lines per port 

© Optically isolated current loop with provisions for both on- 
board & off-board current sources 

e UART parameters, interrupt enables. & RS232 handshaking 
lines are soflware programmable with power-on hardware 
defaul! to customer soecitied hard-wired settings lor maxi- 
mum flexibility 

ә Рой connectors mate directly to ribbon cable & 0825 con- 
nactors in standard pinouls 

ә R5232 lines will conlorm to eher master or slave 
configurations 

e Board gives full feature operation with bolh 2 & 4 MHz 
systems 

e Low power consumption: “8У @ 450mA: • t6V @ 150тА. - 16V 
@ 70mA max 

e No software initialization required for board operation 
although board parameters may be altered by soinean 

LIST PRICE ОЦА PRICE 
6811330 UNKIT 


$199.00 
6G8T133A A&T $249.00 $219.00 


INTERFACER II 3PTS 


e lindepandently addressable serial port 

e RS232C. 20mA current loop. & TTL signais 

e Precision crystal controlled Baud rate generator 

e Up to 19.2K Baud 

e Transmit and receive interrupts, jumperable to and vectored 
interrupt line 

* Five RS232 handshaking lines 

е Optically isolated current loop 

• 3 parallel 1/0 

e Utilizes LSTTL octal latches for latched 170 data with 24mA 
drive current 

e Enable & strobe bits on each port (each with selectable 
polarity) 

e interrupts for each input port 

e Separate 25 pin connector with power for each channel and a 


slatus port lor interrupt mask $ port status 
LIST PRICE — QUR PRICE 


$199.00 
$219.00 


6871500 
8ВТІ50А 


UNKIT 
$249.00 


ECONOROM 2708 
Has prowsions for wait states lor 4MHz operations. Соп, 
figured as four 4K blocks — each independently addressa- 
ble and disababhie. Power-on jump. Does NOT include 
27085. Includes all тереді chips. sockets, reguislors. 
heat sinks, etc Sold in UNKIT form only. Shipping Weight 


2 Ids. 
GBT125U Unkit............ ..... ось, es $85.00 


PRIORITY ONE 


— | ELECTRONICS (27 
e e 16723 B ROSCOE BLVD. е SEPULVEDA, CA. 91343 


Terms: Visa, МС, ВАС. Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $15.00 Prepaid U.S. orders leas than $75.00 include 5% shippin 
MINIMUM $2.50. Excess refunded. Just in case ... please inciude your С no. 
changa without notice. We will do cur bes! to maintain prices thru AP 


ME DISK 1 HIGH 
Samm, PERFORMANCE 
EMI FLOPPY DISK 
В: CONTROLLER 


Finally, a floppy disk controller worthy of bearing tha 
CompuPro name is now available for integration into 
your 5-100 sysiem. The DISK 1 floppy controller incor- 
porates numerous fealures (һа! were previously 
unavailable on а ОМА ү, disk coniroller board. DISK 
1 tully complies with ihe [EEE 696 bus standard. IN- 
CLUDING DMA ARBITRATION! 


Third generation INTEL 8272/NEC 765A (61 floppy 
disk controller. 

High speed cycle stealing ОМА interface for pro- 
cessor independent dala ігапзіег between system 
memory and flexible disk 

Handies up to tour B or 5.25 inch floppy disk drives. 
Single or double депзйу / single or double sided 
capahility. 

Supports IBM 3740 soit sectored formats. 

24 bil ОМА addressing with dala transfer across 
64K boundaries for dala transfer throughout Ihe 
16Mbyte memory map. 

ШО mapped nterface allows conliguous syslem 
memory. (DISK 1 occuples no memory spaca) 

On board Phantom boci EPROM for automatic 
startup. 

On board seria! port lor initial system slartup. 
Board compatible with MP/M, OASIS, СР/М-80 and 
CPIM-B6. 

Board supplied with BIOS tor CP/M-30 

СРІМ-ВО and CP/M-88 available for DISK 1. 

CPU speed independent data transler for operation 
up to tOMhZ. 

Fully arbitrated OMA interface as per IEEE 696 for 
allowing multiple ОМА devices without contlict. 
May be interrupt driven lor multi-user environments 
Up to 600К bytes per side (B inch drive) for an on-line 
total of up to 4.8M bytes (4 drives - double sided 
double density) 


ищи Б —À 


LIST PRICE 
Desk 1 ABT $495.00 


SYSTEM SUPPORT 1 
MULTIFUNCTION BOARD 


This mulli-purpose S-100 board provides your сот: 
puter with the most needed system support Junctions 
-aì lass cost than buying numerous single funclion 
boards. Includes sockets lor АК of extended address 
EPROM or RAM (2716 pinout), 1 socket with batte 
backup; crystal controlled monthiday/year/lime cloc 
with BCD outputs; optional high speed math processor 
(9511 or 9512); full RS-232 serial port; three 16 bit interval 
limers (cascade or usc independently); two interrupt 
controllers service 15 levels ol ose power fail in- 
dicator with provision to switch CMOS memory to bat- 
tery backup; and comprehensive owner's manual with 
numerous software examples. Conforms fully to all 
IEEE 696/S-100 standards. 

Want lo make your S-100 system more versatile? 
System Support 1 is ihe answer. 


QUR PRICE 


GBT-171BA $445.00 


LIST PRICE OUR PRICE 
$295.00 


GBT-162A ALT $395.00 $360.00 
687-9512 Match Clip $195.00 


Static S-100 Memory 


287-1620 unKi 


= т == 


32К ЕСОМОВАМ ХХ 

32K Bank Зеес!. IEEE 5-100 compatible. Features one 
32K block (һа! can be addressed оп 4K boundaries, Com- 

atibla with the IEEE proposed standard of 24 address 
ines as well as all currently used bank select contigura- 
tions. Any or all of the eight 4K byte blocks may be disabled 
to create as many windows in memory to avoid any system 
memory conflicts. 


GBT164A16 16K RAM A & T 
GBT164A24 24K RAM A & T 
GBT164A32 32K НАМ A & T 


List Price Out Prat 
5129 00 
$455 00 
£553.00 


3) 894 


and handling. 
rices subject to 
iL, 1981 


"SOCKET and CONNECTOR prices based on GOLD, nol exceading $700 per oz. 
"Sale Prices ase lor prepald orders only. Credit card orders will be charged арргоргівіе freight 


Circle 356 on inquiry card. 


ORDER TOLL FREE 1-800-423-5633 


4317; 


J1A8 AON ЭН1 МОНУ 9O1V1VO YNO НОУІЗА 


IMAGINE THE STOI 
АМ 8 INCH FLOPP!) 


315K BYTES PER SIDE ON 5-1/4-OF. COURSE Micro 
Ihe worlds lar manufactur Су ee 
has been do it tor years. Y 


An ordinary 5 1/4" floppy-niovides just 35/Iracks per side. 
and stores only 7OK bytes—Fhis-ie-nol nearly enough-for— 


anything useful, so instec uses 77 Tacks per side. 
Each track is then tormatied with lá sectors (hard) at 256 bytes 
per sector yielding an impressive-3i5K bytes per side. 


Micropolis drives have certargercapacity than many 8" disk 
drives, though it only occupies the space of a 5 1/4” floppy. 
The 315K byte capacity is roughly 4 times the capacity of a 
standard 5 1/4" drive. This-ls-what-we call QUAD DENSITY. 


To achieve the high-density -eapability, you may think 
Micropolis had to sacrifice-speecd or reliability. NOT SO! The 
tack to track access е Sony 3Oms with a high speed 
data transfer rate of 25:000 Bils per second. 


By creating this МОЋ density format. Micropolis is able to 
keep your inifial em costs to a minimum. Your cost is 
less than $4202 рім byte. Thais а BIG VALUE In a small 


package. 


MICROPOLIS disk subsystems are expandable to keep up 
with yodr ever increasing needs. Up to four drives/heads 
may be daisy-chained on one 51ОО controller board. With 
all four dyives/heads in operation, you have access to over 12 
MEGABYTES of on-line storage. 


WITH MICROPOLIS. completa means COMPLETE Each sub- 
system comes complete with controller inierface, cable, and 
sottwaré The software includes the MDOS operating system. 
extended basic, assernbler and editor. Everything you need 
to get "On Line" in one complete package. 


MICROPOLIS provides total шша оп, which means they 
control Ө from beginning to ты The result is а 
better drive for you, backed by a full 120 day factory 
guarantee. 


SELECT m rr FILE PROTECT 


ADDRESS 


Anyone.can cuLprice.by cutting out capacity or valuable 
features: But there's no dong term-adventage in it. Not for ine 
user. Or ihe. рой ааа с 


MICROPOLIS tcikes—r-belter-erppreach, even though it's 
harder using advanced design 15 provide more capability 
while aise lowering-cosi— 


For example, most 5 1/4-inchthoppy-disks cut costs by using 
a cheap. less accurate plastic dim or Cam follower to posi 
tion the read/write head. Most y disks use a better 
approach, with a rolled steel leerd-serew-or this function. 


We go them one better and use-em-ert-steo! system. with a 
precision-ground steel lead screw arn steel follower. It costs 
more but gives us greater storage capacity with lower cost 
per thousand bytes. Not so node c consiruction 
(compared to plastic) significantly. increases reliability, too. 
There's even а built-in File Protect-feature-that prevenis ас: 
cidental loss of valuable data. ( file preteeted diskette can- 
nol be written on.) 


Heal can cause numerous redd and wiite епс that can 
become hazardous to your data. The major heat producing 
power supply components are mounted fo a large heat sink. 
external to the cabinet by the power ЖИН ФИ fuse 
(located at the rear of the cabinet) This design % ure 
that the drive components are kept as cool as e to 
assure rellable data recovery. 


MICROPOLIS has a reputation tor getting along with mos! 
everybody. Compatability is nol a problem with 
MICROPOLIS, Their disk drives and/or subsystems can be 
easily integrated into systems such as Polymorphic. 
Cromem oco, CCS, Ithica Intersystems, Godbout Northstar, Jade 
Big Z QT SBC 2/4, and many others. Many OEM manutac- 
turers rely on MICROPOLIS to get the job done efficiently 
Companies like Commodore, Exidy, Hamis, and Vector 
Graphics to name just a few. Years trom now, you can look 
back “а secure feeling knowing you made the besi 
choice: MICROPOLIS. 


AGE CAPACITY OF 
№ 51/4" FORMAT 


Because of our incredible риу power, PRIORITY ONE 


ELECTRONICS is able to buy MICROPOLIS disk drives by the 
thousands and receive special pricing. That special pricing 
we receive is passed on to you in the form of trernendously 
discounted prices. Now all that remains is for you to take ad- 
vantage of this truly incredible buy. 


SALE 

MODEL DESCRIPTION LIST PRICE 
S-100 SUB-SYSTEMS 
МСР-1053-4 1.2 MB 2 HEAD DUAL $2605.00 51395.00 
МСР-1053-2 830 KB DUAL $1895.00 $995.00 
MCP-1043-2 315 KB SINGLE $1145.00 $695.00 
MCP-1041-2 315 KB SINGLE, NO PS $1045.00 $639.00 
MCP-1042-1 143 KB SINGLE $795.00 $625.00 
МСР-1041-1 143 KB SINGLE, NO PS $695.00 $595.00 
COMPLETE W/S-100 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MDOS AND BASIC 
ADD-ON DRIVES 

МСР-1033-2 630 KB DUAL $1395.00 $895.00 
МСР-1023-2 315 KB SINGLE $645.00 $495.00 
МСР-1027-2 315 KB SINGLE. NO PS $545.00 $475.00 
MCP-1022-1 143 KB SINGLE $545.00 $375.00 
MCP-1021-1 143 KB SINGLE. NO PS $445.00 $360.00 


REQUIRES ACCESSORY ADD-ON CABLES 


NOT THIS 


УЗ , 


GOOD NEWS FOR TRS-80* OWNERS 


We now have a complete line of TRS-80* Model ] compati- 
ble MICROPOLIS add on drives in matching colors These 
Rowe i d plug into the expansion interface via a disc 

a cable. 


197K BYTES PER SIDE FOR YOUR TRS-8O*, that's easy! Just 
order a 77 track add on drive and the New DOS-8O operating 
system. Among the many features of New 005-80, is its ability 
lo — any mix of 35, 40, or 77 track drives on the same 
cable. 


ТН5-80% DISK DRIVES 


MCP-1027-1 35 TRACK SINGLE $545.00 $279.00 
MCP-1037-1 35 TRACK DUAL $1195.00 $895 00 
MCP-1027-2 77 TRACK SINGLE $645.00 $439.00 
MCP-1037-2 77 TRACK DUAL $1395.00 $795.00 
ACCESSORIES 
APP 385M NEW DOS/BO TRS-BO* 
35 thru 77 SUPPLIED ON 
TRACK OPERATING 35 TRACK 77 TRACK 
SYSTEM $149.00 $159.00 
PRI-3ACEEE-2 Two Drive Data Cable $29.95 
PRI-3ACEEE-4 Four Drive Data Cable $39.95 


GOOD THRU APRIL 1981 


THIS COULD BE THE START OF SOMETHING SMALL. 
SEE US AT THE WEST COAST COMPUTER FAIR 
AND PICK UP YOUR DRIVES. 


d 


1-800-423-5633 PRIORITY ONE ELECTRONICS (213) 894-8171 ӛр 
18723 В ROSCOE BLVD. е SEPULVEDA, CA. 91343 


Terms: Visa, МС, BAC, Check, Money Order, U.S. Funds Only. СА residents add 6% sales lax, Minimum order $15.00 Prapald U.S. orders tass (han 
$75.00 Include 5% shipping and handling. MINIMUM $2.50. Excess refunded. Just in case ... please include your phone по. Prices subject іс changa 


without notice. We will do our best to maintain prices thru April 1981. 


*SOCKET and CONNECTOR prices based on GOLD, nol exceeding $700 per oz. 
*Sate Prices ara lor prapald orders only. Credit card orders wil! be charged appropriate freight 


*TRS-BO i$ a registered trademark о! Tandy Corp. 


Circle 357 on inquiry card. 


Selt-contaimed computer with duat disks and 
two RS232C ports. Complete with CP/M’ 22 


d BASIC. 
"i Double Density, List $2995 , $2685 


64K Double Density, List $3345....... $2883 
64K Upgraded to Quad ton wi A lal 
MiniMicroMart Warranty.... SPECIAL $3395 


VIDEO TERMINALS 
NEW EMULATOR tintertec}, List $895 $ 749 


NEW INTERTUBE lliList $895 |. ONLY $ 149 
SOROC 120, List $995...... SPECIAL $ 729 
10140, List $1495......... SPECIAL $1149 
PERKIN-ELMER 550, List $997 ...... $ 799 
with anti-glare screen, $1027 ..... .,., $ 829 
HAZELTINE 1410, List $900 ........ 5 749 
1420....... т И $ 849 
1500, List $1225 . ———— 222 m $ B79 
1510, List 61385.,.,,............... $1089 
1520, List $1650 ................... $1385 
LEAR SIEGLER ADM3A, Ает. . $ 849 
TELEVIDEO 912С, List $950......... $ 789 
ҰЛ. АЗОВ... eine $ 849 
950C. List$1195  .......... ,. NEW $1035 
АМАОЕХ DP-8000 ................. $ 849 
DP-9500, List $1650 .......... .-.... 91388 
ОР-9501, List $1650 ...... — . $1399 
PAPER TIGER IDS-445, List $995 ...... $ 695 
w/ graphics op., incl. buffer, $1195 .. $ 789 
PAPER TIGER 105-460, List .......... 1149 
PAPER TIGER 105-4606 List .......... 1199 


NEW 10$ PAPERTIGER 460 . Lisi 1295 $1149 
NEW 105 PAPERTIGER 4606 List $1394 $1199 


NEC Spinwriters ,... ...... Call for Price 
TELETYPE 43 KSR ..... ver $1087 
CENTRONICS 


730-1 parallel interface .. NEW LOW $ 649 
737 porallel interfoce . SUPER МАШЕ $ 829 


779 w/Troctor, List $1350 ........... $1049 
703 w/Tractor, YFU, List $2975 ...... $1695 
704 w/Tractor, YFU, List $2350 ...... $1595 
TI B10 Basic, List $1895.............. $1695 
810/serial & Centronics-style 
parallel interface, List $1940  .. $1735 


810 w full ASCII (U/LC}, Vertical 
Forms Control, Compressed Print... $1895 


T! 820 KSR, List $2165.............. $1895 
TI 745 w/full ASCII, List $1695........ $1399 
COMPRINT 912 w parallel interface .. $ 559 
912 w/serial interface, List $699. .,., $ 589 
AXIOM IMP 1.................. $ 699 
MICROTEK, List $750. 4-.... 9 675 
OKIDATA Microline BO, List 5949. ‚$ 599 
Tractor Feed Орпоп................ $109 
RS232 Serial ітегласе.,............ $ 99 


4 

HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density, List $2695 .... $2279 
32K, Quad Density, List $2995 ....... $2539 

HORIZON 2 ASSEMBLED & TESTED 
32K, Double Density, List $3095 ...... $2619 
32K, Quad Density, List $3595 ..... .. $3049 
48K, Double Density, List $3590... ... $3039 
48K, Quad Density, List $4090 ....... $3469 
64K, Double Density, List $3830...... $3239 
64K, Quad Density, List $4330 ....... $3669 

FLO Т 

NORTH STAR MDS-A 
Assembled, List $899...... SPECIAL $ 719 
MORROW THINKER TOYS’ Discus 2D, 
List $1199...........- OUR PRICE $ 996* 
Discus 2D, dual-drive, List $1994..... $1694* 
Discus 2+2, ABT, List $1549 ...... . $1319* 


Dual Discus 2 + 2, ABT, List $2748... $2335* 
"Now includes CP/M” 2.2 


SSM PB1 Kit 1131 $125 .,,..... ....... $108 
SSM PB1 AGT List $190............ .. $181 
SD Computer Prom 100 КИ $236...... $201 


SD Computer Prom 100A&T List $311 .. $264 


NORTH STAR, DD, 


Assembled, List $499 ................ $399 
MORROW Disk Jockey 1, АНТ ($213) . $189 
Disk Jockey 2D, АВТ, List $479 ....... $429 
SD Versafloppy 1, Kit, List $284 ...... $239 
Versafioppy 11, DD Kit, List $413 ..... $349 
Versafloppy Il, DD, A&T, List $507 ... $429 
DELTA double density АВТ 1$3851 ..... $345 


CONDUCTOR, double density АНТ... $269 
INTERSYSTEMS FDC-2, AGT, $495... $439 
MICROMATION Doubler, DD, AGT... $429 
TARBELL Floppy Disk Interface Kit.... $199 

double density, АВТ, List $495....... $444 


Complete w/microprocessor cantraller and 
power supply. Factory built. User msialis 
salenoid assembly or it can be done at Escon 
faciory at nominal cost. 


Parallel (TRS-80, Sorcerer, etc.), $575 $514 


RS232 Standard Serial, List $599 534 

| 785-80 Cat PET), List $660 ........ Е 
TRS- SO e Le Pas x ag es | | 

CALIFORNIA COMPUTER SYSTEMS 

280 CPU BOARDS List $299 ......... $289 
DISK CONTROLLER 2422 List $399 .... $359 
16K Static, A&T, Lisl $349.85 ........ $259 
32K STATIC List $710 ............... $599 
84K DYNAMIC BOARD Lisi $699 ...... $589 


E | 


{assembled unless noted) 


NORTH STAR 280А (2РВ-А/А|, 5299 $254 

CROMEMCO 4 MHz (ZPU-W), List $395 $335 
4 MHz (SCC-W), List $460... .. .... $382 

INTERSYSTEMS (formerly Ithaca Audio) 
new Series 11 2-60, 4 MHz. List $395. . $349 


SSM СВІ 8080 AST List $252........, $214 
CB14A Kit, List $183 ...... OR . $156 
СВ2 2-80, AST, List $344 ........ bns $289 
CB2 Kit, List $60 ............. .-....- $221 

DELTA 2-80, with 1/С...... oe. .. 9289 

SD SBC-100, List 413 .............. $349 
SBC-100 Kit, Liat $341 ..... ER $289 
SBC-200, List $471 ............... $399 
SBC-200 Kit, List $373 ........ сұсы 5317 

EMOR 

ІЗ2К SD ExpandoRAM Kit 
| CALL 

NORTH STAR 16K Dynamic RAM Board, 
ABT (RAM-16-A/A}, List 5499 ...... $42 
32K AGT IRAM-32/AÀI, List 5739 ,..... $62t 

CROMEMCO 16KZ-W, List $495 ..... $419 
64AKZ-W, List $1795 ........... . . $1289 


MEASUREMENT SYSTEMS & CONTROLS 
(Guaranteed performance, incl. labor /parts 1 yr 
OM68400 64K Board w/all 64K, $795... $65! 


DMASOO with 48K, List $695 , ....... $65( 
D^3200 with 32K, List $595. .. . .. $50! 
ОМВ6400 БАҚ Board wall 54K ..,.... $85‘ 
DMB4800 with 48К,,,............ $78 
MORROW SuperRAM — all static, all AGT 
16K, 4 MHz or 2 MHz, List $349...... $299 
32K, 4 MHz, List $699.....,.......,.. 562% 
16K Memory Master, List $399........ $339 
ZAK Memory Master, List $549........ $465 
INTERSYSTEMS (formerly Ithaca Audio) 
BK Static 2 MHz, АБТ, List $165.,.., $149 
8K Static 4 MHz, AGT, List $195 ,.... $176 
16K Static 2 MHz, ART, List $475 .... $427 
16K Static 4 MHz, АВТ, List $495.. . $445 
64K Dynamic, List $995..... ..... . 5895 
CALIFORNIA COMPUTER 
16K Static, AGT, List $349.95 ........ $259 
МО Mapped 
SD COMPUTER VDB-8024, kit, List $437 .965 
Assembled, List $556 ...... up А $461 
XITEX SCT-100K, Ки....... ONLY $169.85 
SCT-100A Assembled ........,..... $189.95 
SSM VB21/O, Ки, List $199........ $168 
Assembled & Tested, List $269.......$228 
Memory Mapped 
SSM VB1C, 16x64, Kit, List $179....-,.$152 


Assembled & Tested, List $242 ...... $206 
SSM VB3, 80-Char.,4MHz, Kit, List$425. . $354 
4 MHz, АВТ, ListS499.... .......... 9424 
INTERSYSTEMS, 16х64, АНТ, List $165 $149 
*Subject to change. 


16FDC 


List $595 ...... OUR PRICE 


SHIPPING AND INSURANCE Add $2.50 for boards, $6 for Seiectrnic Converter ог Floppy Desk Drives, $7 50 for Floppy Disk Systems, $15 ісі Honzon SHIPPED FREIGHT COLLECT  SuperBrinn, Centran 
and T.i. printers. Contact us for shipping inlormaton on other terminals and printers 


&hove pnces reflec! a 2% cash discount (ander prepaid prior tu shipment) Add 2% to prices tor сгеди card orders, C O.D.'s, еіс. Prices ara subject to change and olfers subyect to withdrawal without nolc 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


If North Star or Cromemco offer it.. 


WE HAVE IT!! 


Immediate Delivery at DiscountPrices 


NORTH STAR Horizon 2 


32K Double Density 
Assembled and Tested 


"му $2619 


ASSEMBLED 
HORIZON 1, OD ..... $2279 32K, QD, List $2995 . . 2539 
HORIZON 2, 32K, DD . $2619 48K, QD, List $4090.. . 3469 
32K, QD, List $3595... . 3049 64K, DD, List $3830 ..... 3239 
48K, DD, List $3590..... 3039 64K, OD, List $4330 . .... 3669 


NORTH STAR APPLICATIONS SOFTWARE 


{Exclusive lor use with North Star Disk Systems — specily Double 
о! Quad Density} 


NERTHWORD, List Е, pc оао $339 
MAILMANAGER, List $299 ...... ............... ЖЭ PP 249 
INFOMANAGER, List $499 ........... E CREME а 419 
GENERALLEDGER, List $999 ...., ............. РР 799 
ACCOUNTSRECEIVABLE, List $599 ......... . ... 2.0 499 
ACCOUNTSPAYABLE, List 5599.,....... ........ . .... 499 


NORTH STAR HARD DISK HD-18 


18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14" Century Data 


Marksman. List $4999. OUR price $4199 


NORTH STAR MDS-A - Double {or Quad) 
Density Disk System, Kit, List $799. OUR PRICE $669 


Assembled and Tested, List $899 SPECIAL $719 


NORTH STAR MEMORY BOARDS 
16K Dynamic RAM (RAM-16-A/A), Assembled, List 5499. ... $420 
32K (RAM-32 А), Assembled, 11515739............ a a.. . $620 


INTRODUCTORY SPECIALS ON ... 
PREMIUM QUALITY BASF DISKS 
CERTIFIED FOR QUAD SYSTEMS 


(Box of ten) 
5'4" DOUBLE DENSITY DOUBLE SIDED ust$57 50 ... $38.95 


8" DOUBLE DENSITY DOUBLE SIDED (4575.00... $47.49 
Shipping $2 50 — Free Shipping іп Multipia 01 Two Вох s 


NEW system 3 


by CROMEMCO 


Now with Dual 
Double Sided 
Double Density 
lover 2 megabytes 
of Storage) 
64K of RAM 
List $7995 


$6395 


CROMEMCO SYSTEM 2 — Now double Density 
with Double Sided Drives, Quad Capacity mini 


floppy disc drives. List $4695........ Only $3899 


IUE 


LIMITED TIME 


СВОМЕМСО Z-2H Full 11-megabyte Hard Disk 
system. Fast Z-80A 

cu 4 MHz processor, 
| two floppy disk 
Z-ZH drives, 64K RAM 
memory, RS232 
special interface, 
printer interface, 
and extensive 
software available. 


List $9995 
OUR PRICE $8489 


(барат Aem 


NEW DOUBLE OENSITY CONTROLLER BOARD 
From Cromemco 
With built-in diagnostics — 16 FDC Controller 


Е ................................... OUR PRICE $505 
1-2 COMPUTER SYSTEM List $995 ........................ $845 
SINGLE CARD COMPUTER — SCC-W 4 MHz. List $450 ........ $38? 


NEW COLOR GRAPHICS INTERFACE — 501 List $595 OUR PRICE $505 
CROMEMCO НОО — 11/22-megabyte Hard Disk for use with existing 
systems. ОМА controller. Transfer rate of 5.6 megabytes/second. 
МОМ. List $6995 ..................... OUR PRICE ONLY $5939 
К. 1160511006 ................................. $10.189 


SHIPPING AND INSURANCE Add $15 or Horizons, 52.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and C.O.D. 2% higher. Deposit may be required on C.O.D. All prices subject to change and offers 


Subject to withdrawal without notice 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 


gue 
VISA 


TWX 710-541-0431 


Circle 358 on inquiry card. 


Г ompu ters, Disk Systems 


data 
systems 


P nid 


289-ҒА 
List $2895 


2-89СА 

List $2595 

A-87 Two Drive 

Minifloppy System List $1195........ $989 
a RR $3695 
8" Two Megabyte List $3695. ....... $3059 


formerly ITHACA AUDIO 
The new Series II CPU Board features a 4 MHz 
2-80А CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 


DPS-1, List $1795 


COMPLETE SYSTEM with InterSystem 64K 
RAM, !/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 $2995 


NEW! CROMEMCO 
SYSTEM ZERO 


МАЙ ................ OUR PRICE $849 
NEW! CROMEMCO SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller ...... List $2995 


OUR PRICES2545 


Companion Disk drive for above — 
Quad Density — Total of 780 Kilobytes of 
storage on the two drives. ..... List $1295 


OUR PRICE $1099 


Only $3644 for a complete 64K Disk System 


SUPERBRAIN 
By INTERTEC 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, НО ports 
Standard. Expandable with optional S-100 S-100 
interface. Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 


wi64K Double Density, List $3495 .. $2869 
wi64K Quad Density, List $3995. .... $3395 


Г] расы) HP-41CV 


EET 


жетт» 


HP-41 System 
(The HP-41CV and HP82104A 
Card Reader) Lis $495. 

HP-41 System 11— $ 679. 
(The HP-41CV and HP 82104A 
Card Reader. HP 82143A 
Printer/Plotter) tis: $ 840, 


HEWLETT-PACKARD 


H P-85A — Desk-Top 
t 


Computer 
n ndis 


26 megabytes of 
formatted storage 
List $4,995 


MORROW 


THINKER TOYS" 
DISCUS M26™ 


$4,199 


THINKER TOYS? 
DISK SYSTEMS 
Now includes CP/M* 2.2 
Discus 2D, List $1199...... $1019 
Discus 2D, dual-drive, List $1994..,... $1694 
Discus 2+ 2, Assem., List 51549....... $1319 
Dual Discus 2 * 2, Assem., $2748...... $2335 


All Mortow systems now inciude CP/M* 22 


MORROW 


Discus 2D's 
IN STOCK 


NEW! CROMIX 


FROM CROMEMCO 
A New UNIX Like 
Disk Operating System, 


With true multi-user, 
multi-tasking capabilities 


List — 5 ................ OUR PRICE $249 


NEW! DOUBLE DENSITY 


CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 
16 FOC Controller, List $595 OUR PRICE $505 


Terminals and Printers 


| PAPER TIGER 


Intertec 


EMULATOR 


Software compatible with a Soroc 1Q-120, 
Hazeltina 1500, ADM-3A or DEC VT-52. Fea- 
tures block moda transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad: 
full cursor control. List $895 


OUR PRICE $749 


HAZELTINE 


1410 w/ numeric keypad, List $900 EPA а $749 10$ 455 Paper Tiger, List $995 . $895 
rs ша P -— sonal ak B | M - w/graphics option, ^ buffer, $1194 ., $989 
ч ; 1520, List $1650 . | s 5 ‚.. ш... . .. 1389 Uu co. tm 45 
: ——ÓÓ—HlÍ- NEW IDS 460 
NEW INTERTUBE Ш SOROC QUALITY PRINTING AT MATRIX 
— УРЕЕО —LOGIC SEEKING 
ussss ONLY $743 10-120 PROPORTIONAL SPACING 


12" display, 24 x 80 format, 1B-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters, Reverse video, blinking, complete cursor 
addressing and control. Special user-defined | 
control function keys, protected and unpro- 
tected fieids. Line insert /delete and character 
insert / delete editing, eleven special line draw- 
ing symbols. 


List $995 w /aulo lext justilicalipn 


SPECIAL NEW IDS PAPERTIGER 460List $1295 . $1039 
729 NEW IUS PAPERTIGER 460G List $1394 $1149 


ТІ-810 


Pp» Xs 
TELEVIDEO TVI-912C P A auo um sa 


ТТТ ТТЕ милы 
nna мА 


CENTRONICS = 
PRINTERS ы ы E слала 


icti .. $67 
NEW 730. parallel, sini tractor . in TI-810 Basic Unit, $1895. ONLY $1595 
NEW 737 parallel, friction, tractor .... TI-B10 w/full ASCII (Lower case), vertical 


779-2 wi tractor (same as TRS-BÜ Line 4 forms control, and compressed print. $1795 
Printer |}, Lat END. ocn 104 TI-745 Complete printing terminal 
702 120 cps, bi-direct., tractor, VFU .... 1995 | with acoustic coupler, List $1695.... $1399 
703 185 cps, bi-direct., tractor, VFU .... 2395 
704 R5232 serial version of 703, $2350 , ‚ $1995 
о ———À ое M ЖАШ 
DP9500/DP9501 PRINTERS 
ОР-9500. List $1650 ............ $1345 
DP-9501, List $1650 ............ $1349 
ADEX 80-Col. Dot Matrix. .... $849 
Upper and lower case, 15 baud rates: 75 to AN 
19,000 baud, dual intensity, 24 x 80 character | 
display, 12 x 10 resolution. Numeric pad. Рга- OKIDATA 
grammable reversible video, auxiliary port, M icroline 80 ONLY $599 
sell-test mode, protect mode, block mode, | Tractor Feed Орбоп............... $109 
tabbing, addressable cursor. Microprocessor Serial interface ...... SUM o o ox $ 99 
controlled, programmable underline, line and 
character insert/delete. "C" version features | AXIOM IMP] .......... $699 
typewriter-style keyboard. List $950 Terminal/Keyboard as well as COMPRINT 912 w/parailel interf. $559 
$789 RO Printer Only models available. 912 w/serial interface, List $699....... $589 
OUR PRI CE CALL FOR PRICES! MICROTEK, List $750....... $675 
920C (with 11 function keys, 6 edit keys and Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
2 transmission mode keys, List $1030 card orders, C.O.D.'s, etc. Prices are f.0.b, shipping point. Prices are subject to change and offers 


ONLY $849 subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 
Circle 359 on Inquiry card. 


Unclassified Ads 


UNCLASSIFIED POLICY: 


Readers who are soliciting or giving advice, or who hav 


equipment to buy, sell or swap should send in a clearly typed notice to that effect To b be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 «words or less, and include complete name and 


address information 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine 


FOR SALE: Apple Pascal language system. Never used, 
Still in original packing with factory warranty for $400. M 
Antonovich, Box 6020, Wyomissing РА 19610. 


FOR SALE: Moving, must кей; complete Texas In- 
siruments 9900 minicompuler. Processor board wilh 
operating system in prom, 2K cacha programmable 
memory, 9900 processor, and WO interface. Memory 
board with 32K bytes of programmable memory and 
complete bulfaring. Cassatte interface and 9600 bps 
digital casselia playeriracorder. Complete system soft- 
ware: Assembler, Linking Loader, Taxi Editor, Super 
BASIC, and lols of games. All contained In a fan-cooled 
chassis. Total price for entire hardwaralsollware com- 
puter system is 51800. Bemard H Penney, 31 Wheeler Dr, 
Peekskill МҮ 10556, (014) 945-1044 day/(814) 528-1612 
night. 


FOR SALE OR TRADE: Kenwood amateur radio equip- 
ment; TS520S Iransceiver, Irequency readout, AT200 
tuner, & and 2-meter transvertars, and variable Jrequen- 
cy oscillator. Ali service manuals and cables included. 
Will sell or trade for Heath Н-89 or H-8 computer system. 
Edward H Hill Sr, 3046 Stuart St, indianapolis IN 46218, 
(317) 545-8886. 


FOR SALE: PDP-11. DEC PDP-11/05 processor boards 
with 4 К core memory, 16 lo 64 К programmable mam: 
огу. and parity controller. АП working. Also, TI Silent 743 
(печ with full ASCII keyboard. Sell all, separately, or 
trade for line printer or whal have you. Make о ег. Jack 
Kreska, 1428 Warwick St, Gariand TX 75042, (214) 
495-2680. 


FOR SALE: Microcompuler magazine colleclions. BYTE 
1O7E (M14) tO 12/80 [51 issues) for $50. Kilabaud 
Microcompubng 1/77 (#1) to 12/80 (all 48 issues published) 
for $70. Interface Age 7/76 (88) lo 8/80 {48 issues plus 
several original SCCS journals) lor $35. АЙ plus book 
rate postaga. John Cameron, POB 1517, Palo Alta CA 
94301, (415] 327-0341. 


HELP: | need any information a! ай about a Compucord 
1210 digital cassette tapa transport made by Compu- 
cord Inc of Waltham, Massachusells. The company no 
longer exists, al least in Waltham, Any information 
ragarding (his device, (he manufacturer, or any source 
of documantation |5 sagerly sought. | will be happy to 
pay lor copying, or copy and return all malarial by raturn 
mail. Fred Goldberg, 29 Clearview Rd, E Brunswick NJ 
08816, (201) 257.8753. 


MUST SELL: One slightly used Cray-1—too ЫҚ) for my 
apartment. Hardware Included: light-dimmar Interface, 
loaster interface, one homebrew 64-bit раға а! ИО port 
with Nixle-tube indicators, coat hangers, extra buffing 
powder for instruction buffers, опа box of bootstraps. 
Software included: CAL assembler on thirteen cassella 
lapes in Kansas City format, Morse-coda Irainar, tic-tac- 
loe gama, 8080 emulator. Price is negotiable. А Prilfül, 
РОВ 463, Peanutbutter NH 03458. 


FOR SALE: TI-58, PC-10DA (in perfect working condi- 
tion), three modules (Master, Statistics, Mathematics 
and Utilities} eight specialty packettes (Engineering, 
Science, Securitias, Marketing, atc), 20-roll paper for PC- 
100A, and many finance utility programs. 14 brand new. 
you would pay $640. Now all can be yours H you send a 
cashier's check Юг $480. C M Chen, 120 Golumbus РІ, 
Stamlord CT 06907, (203) 322-7857. 


WANTED: ММО-1 microprocessor Irainer іп operaling 
condition. Please state asking price in first oller. D C 
Shoemaker, 2000 A Foxridge, Blacksburg VA 24060, (703) 
552.5764. 


FOR SALE: 48 К Appia И plus complete with two pad- 
dles, some programs, and casselle recorder wilh inler- 
lace jack. Only 1һгев months old and in graat condition. 
$1300. Eric Podeli, 14949 Wellwood Rd, Silver Spring MD 
20904, 


FOR SALE: Sold system, must sell soltware al super 
reduced prices. Dozens о! СРАМ, languages, business 
siw (GIL, АЈА, АР, etc). Send SASE for camptele jist and 
prices. Dea В Moser, Box 638, Greal Bend KS 67530. 


WANTED: June 1977 and October 1980 Issues of BYTE. 
Wil! pay cash or trade March 1978, July 1380, August 
1980, Seplember 1980 issues. Also, | have for sale a God- 
bout 8K S-100 4MHz programmable memory board, 
assembled and working; $50. Thomas Krysi, 5242 Е 2410 
St Apt D, Anchorage AK 99504. 


HICK OK DIGITAL MULTIMETERS 


рми | 
4 Vari-Pltch 
+ Lngi-Trax 


МХ-333 


NIZ Tech DMM 3%- 


Digit LCD Readout 
Model WD 747 57995 | 


+210. 


| = 


50 MHz 


140% 
995 


Model TECH 310 
Model TECH 330 *1 


мн DIGITAL MULTIMETERS 


15 MHz Miniscope 
б д, ДС ТЕ 


в Rise ime 11.7 nS. or 
less в Built-in signal 
delay ling a Flat 


Scope 4 
Model 14794 
Pulsar Probe мозе пре /-. 


Pulsar Probe made 


X-10 
= 


Function Generator 


Model 2901 $4 5795 | , 5 ш 0 Dual i 
Proto Boards Logic Monitor ace Ордена 
Model ис); Кш & Ini 
Triggered 25 MM ers e NR SUSAN Mi Die i | зені EAS 
PB-104 dynamic logic 


Fully assembled 


Remote Control tor 
Lights & Appliances 


Miniature 


EUG 3%-Digit 0.1% Digital 
Capacitance Meter 


| ав. Model 3001 3375 
tener 


Works with DTL, 
$ 95 HTL TTL and Мин М 
59 CMDS 


YOU NAME IT....WE GOT IT. 
AND AT DISCOUNT PRICES. 


MURAPHONE 


(Е Touch/Test 20 Multimeter 


A celta ble 
je "ае 


mier 


30 MHz Dual Trace Triggered 
Miniscope modei ms-230 


$5995 


In-Dash Car Stereos 


PR 408 i 
Bm ОИ 
Vote Ten LA Lamp Motin a (ии ІП Applunge х 


PKS00 5 Pe Vemm Ho eu] i ^ 50935 


Model 452 Model 463 


*199*5 16935! 


8-Тгаск АМ/ҒМ $6950 эше” 
Modal JCS 420 52 


Саззеце AM/FM uM НЙ 


High Fidelily 


3-Way Stereo Cordless 


Telephone 


p with nickel. win 
cadmium batteries, AC 


changer/adapiey. test 
leads 


with Clock Model JCS 607 
Graphic Equalizer Гы, 
Madel GE 5000 $3955 —' 


6х9 3 Way $4225 ға 
Speakers = 200: magnet 
Medel 8Р2000-69 ТЕП 


— m 4" . i 
! System Model JCS 505 
1 ач dew i а % 95 = 
AMen i ТІ: Lr The Timer иду 59 Mode! $110. Digital Cassette AM:FM 58995 


smite! Fe ре 
pome Го" $15 9$ 


FIDELITY Sensory Chess 
Chess Challenger 7 Challenger* 110. 


Voice Sensory 
Challenger 


324955 


Magnifier 
Lamp , ; 


Weller “Soldering 

WTCPN Controlled Station = А 
Output Soldering мон [ES 
Stali 

te m AR 10950. 5 
$ 

uic p 


Model 


Preasin peau and роте 
паа саїюо lens 


Model LFM-14 268, 


855 Conklin 51 Farmingdale, N.Y, 11735 
ADD FOR SHIPPLNG БИП INSURANCI 
LIE. 3 
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Casio Calculator- Circuil Tester Service 
Calendar Watch Soldering Finds qe components Master ы Ad T Ae гезит!» abd = еі. 7 = UM 7% 
Model C-80 iron м my — р А prae saves lar j 
$2095 Model 29 ET 4995 ssa — 73 TOLL (8 00)645-951 8 
in М.Ү. State call (516) 752-0050 


Circle 289 on inquiry card. 


FOR SALE: Speak & Spell with Speak-2-Me-2 installed by 
Percom Oala, 230-word vocabulary plus program lo form 
words from parts of vocabulary words. Complete with 
modified prinier interface cable, user's manual, and 
driver programs. Sel up for ТА$-80 Level 11 with 16 К. In- 
struclions for alher computers. Worth $200, зе! for 
$150. Joseph Wear, At 1 Box B3A, New Egypt NJ 08533, 
(609) 758-7 193. 


FOR SALE: Okidala Mode! CP-110 (riction-leed line 
printer, wilh RS-232 serial interlace and uppercase/ 
lowercase character sat. Prints 80 columns bidirectional 
at 110 cpa. Uses B8 'Y4-inch roll paper. Excatlant conditlon. 
Cost $1348, asking $650. Virgilio DeCarvaiho, Columbia- 
Princelon Electronic Music Center, 632 W 125th St, 
Room 318, New York NY 10027, (212) 280-3050. 


FOR SALE: H-8, serial WO board, 20K programmable 
memory, cassette, Extended BASIC. Up and running, all 
documentation included. First $600 takes. | ship. M H 
Endres, Вох B, Spiril Lake 10 83889. (208) 623-5911. 


FOR SALE: Magic Wand (ог TAS-80 Model |І. Original 
disk and manual; $200. A A Schwartz, 6454 Camino 
Teatro, La Jolla CA 92037. 


FOR SALE: Burroughs Series B9352 video terminal. Has 
printer output, uppercase, and full cursor control. $300 
plus freight. Steve Nalson, Вох 150, Websier MN 55088. 


FOR SALE: PET B K computer with Soundware sound for 
PET, fiva tapes with programs Including Micrachess 2.0, 
and COMPUTE magazine for the PET. Original PET cost 
over $800, will settle for $875. Also, һауе ELF И compuler 
complete with documentation and newstellers. Cost 
over $200, would like to trade Гог HP-41C card reader. 
Am interested in HP-41C equipment, willing to negotiate 
with РЕТ and ELF |1. Shaji Jacob, 827 Lincoln, Fort 
Morgan CO 80701, (303) 867.8162. 


FOR SALE: TI #751 Silent 700 type printer. 10, 15, 30 eps, 
thermal, Baudot code, receive-only. Comptele, but 
needs electrical work. WIth five rolls of paper and сот. 
plate documantation. $100, you pay shipping, or нада 
for Healh H-8 terminal. Tom Hamilton, 1405 Washing- 
ton, Birmingham М! 48009, (313) 647-5420 afler 5 PM ET. 


FOR SALE: OSI Superboard wilh expansion, 18 K рго- 
grammable memory, В А powar, 9S-inch Sanyo monitor, 
and full enclosure; $650. 12-slot 5-100 molherboard with 
15 А power supply and termination; $150. Microdiver- 
sions Screenspiiller 46 by 80 video display for 5-100, 
brand new; $350. Plus much used squipment. Glenn 
Barnas, 280 Carmila Ave, Rulherford NJ 07070, |207) 
935-0271. 


FOR SALE: SwTPC CT-64 lerminal; $300 or besl. AC-30 
casselte interlace, works on any 300 bps RS-232 line; 
$80 at besl. MP-A2 6800 processor card with SWTBUG; 
$120 or best. All assembied and lesled. USR-310 
modam; $130. Keyboard; $50. Must sell soon. Charles 
Ош, 7007 М Sheridan #317, Chicago IL 60626, (312) 
386-0311 leave message. 


BOMB 


FOR SALE: Mulliterm printer Model T-4000: 55 cps, 
Diablo Нуіурв mechanism, tractor feed, ribbons, print 
whaals, many additional leatures, auto-undarline, etc. 
$1700 or oller, Algo, two Centronics 306С printars. $1200 
each or offer. Michael Sloat, POB 382, Loma Linda CA 
92354, (714) 796-2757. 


FOR SALE: PET owners, | have sixteen 4108 program- 
mable memory circulis guaraniead good. Will sell for 
$2.50 aach or the entire lot for $35. Also, 11 your PET uses 
4108$ and they are in sockets, and you would like to up- 
grade 10 32 К inexpensively, send $1 plus SASE for диаг. 
anteed instructions. | am also [ooking for an inexpensive 
prinler with 40/80 tines and Centronics-typa parallel in- 
pul. Harry Е Leggans, Вох 1179, APO New York 08023. 


FOR SALE: Alpha 16 mainframe includes processor, 
clock/controlfer, telatypewriter intaríace, 4 X mamory, 
lloppy-disk controller, and power supply. Also, much 
soltware and all manuals. $500 or offer. Edwin Karlow, 
Depariment of Physics, Loma Linda University, River- 
side CA 92515, (714) 785-2143. 


FOR SALE: Siamans FD100 mini floppy-disk drivas with 
manuais, power supplies, and casas. $250 aach or best 
offer. Western Digilal 1771 lloppy-disk controller cir- 
culls, $8 each. Marcy Ourkee, 10265 Meadowwood Ln, 
Overland MO 63114. 


WANTED: Used computer.sclence books. Reasonably 
priced, in good condition; for personal use—only one 
copy of a title wanted. Examples: programming lan- 
guages, Knuth (volume 2), programming techniques, 
compiler design, applications, alc. J А Barman, 494 
Forest Ave, Teaneck NJ 07668. 


FOR SALE: TRS-80 Моде! I, Level |, 4 К. Like naw, hardly 
used. $500. Also, Apple games for Irade—liovader, 
Asteroids, Sargon, eic, Randy Strouth, ЯН 5 Box 83, 
Faribault MN 55021, (507) 334-6585. 


FOR SALE: Digital Group 280, Diskmon, Business 
BASIC, 64-character, 26 K dynamic; $1200. Two B-inch 
disk drives and Digital Group солігоцес; $1600. Key- 
board (needs repair) and Sinch monitor, $250, Whale 
system for $2800. Wayne Dirks, 801 E 10th, Hutchinson 
KS 67501, (316) 683-3908 days. 


FOR SALE: ТҢ5-80 Model 11 computer with 4B К pro- 
grammabla memory, brand-new condition, Complete 
documentation pius several TRS-BO books. $950. Also, 
НР-41С programmable calculator with card reader plus 
blank cards, four memory modules, and MATH and 
STAT modules. $500. Alan J Grant, 530 44th St, Brooklyn 
NY 11220, (212) 436-1714 weekends or after 6 PM week- 
days. 


FOR SALE: Commodore PET 2001 compulor with ВК 
programmable memory and new 2.0 read-only marn- 
orias. Has on-hoard casselie and small keyboard. $50 
deposit lor shipping by UPS collecl, balance due of 
$475. Dan Rubis, 19713 Alger, SI Clair Shores М! 48080, 
(313) 771-1392, 


BYTE's Ongoing Monitor Box 


Article ? Page Article 


Recurrence in Numerical Analysis 
Build a Low-Cost Logic Analyzer 
The MicroAce Computer 

Digital Minicassette Controller 


Author(s] 
Davidsort 
Ciarcia 
Searls 
Kahn 


A Reformatter for CP/M and IBM Fioppy 


Disks 


Programming the Game of Go 

Build Your Own Turing Machine 

A Closer Look at the Ti Speak & Speil 
Three Versions of APL 

An Introduction to Data Compression 
Build Art intercomputer Data Link 


Lehman 
Millen 
Willis 
Vernon 
Williams 
Corbin 
Wingfield 


Three-Dimensional Computer Graphics, 


Part 2 


PADDLES: interfacing with Modular 


Breadboards 


Crow 
Combs and 
Field 


WANTED: User's manual lor Processor Technology 
32KRA memory board. Steve Grant, 6055 E Washington 
Blvd, Suite 1035, Commerce СА 90040, (213) 725-1563. 


FOR SALE: Heath H-8, dual-drive H-17, H-9 video tar- 
minal, three ВК programmable memory cards, serial’ 
cassette Interface. Entire system for $1500 or sell in 
pans. Richard Berhain, 142 уеНегзоп Ave, Hasbrouck 
Haights NJ 07604, (201) 288-1693. 


FOR SALE: Norlh Star 2 system. Double-density, 48 К, 
with О C Hayes modem. Two serial and one parallel 
poris, SOROC IQ 140 terminal, and Centronics 779 trac- 
tor printer. Includes $2000 in business software. Six 
months old, in original boxes. $4895 or best offer. Also, 
D C Hayes modem 100; $325. Don, (615) 526-7651. 


FOR SALE: Heath Н-9 terminal; Healh H-10A reader 
punch; ТІ 9900 single-board 16-bit microcomputar. Сот: 
pleta manuals and software included. Bes! olfer. D 
Montgomery, Box 27, Oakland FL 32760, (305) 656-4293. 


FOR SALE: Super ELF with expansion board, 4 К static 
programmable memory, two НО ports, Super Monitor, 
ASCII keyboard, 4-5lot expansion case, power supply, 
RF modulator, Tiny BASIC cassette, and manuals; $250. 
Electric Crayon l/O-drivan color graphics unit with 2 К 
memory, graphics firmware, manual, and built-in RF 
modulatar. Alphanumarics and graphics expandable to 
258 by 192. $200. Brenl Elder, 7422 М Campus #7, Carnell 
University, Ithaca NY 14853, (B07) 256-6750. 


FOR SALE: Model 33 ASR lelatypewriter with manuals, 
papar-tape reader and punch, and stand. Mint condilion, 
less than 100 hours on usage meter. $595 plus shipping. 
Automatic motor control installed and tesled iz $30 
extra. Ken Brand, 421 Falrviaw Ave, Winchester VA 
22601, (703) 662-0665 after 6 PM. 


WANTED: January and May 1976 B'YTE. May and June 
1978 Creative Compuling. January, May, July, and 
December 1978 Kilobaud Microcomputing. Name your 
prica. Robert Lansdale Jr, 18 Ashlield Or, Etobicoke 
Ontario, МӘС 4T6 Canada. 


January BOMB Results: 
Hand-Held Computers 


Readers responded to our 
January theme by voting top | 
honors for "The Panasonic and 
Quasar Hand-Held Computers: 
Beginning a New Generation of 
| Consumer Computers" by Gregg 
Williams and Rick Meyer [January 
1981 BYTE, page 34]. Because 
Gregg is an employee of BYTE, the 
$100 prize will go to Rick. 
Steve Ciarcia captured second 
| place for his article "'Elec- 


tromagnetic Interference," page 48 


and receives $50. 

Third place was taken by Teri Li 
for his article "Whose BASIC Does 
What?” Fourth place went to 
Michael Keith and C P Kocher for 
their article "The NEC PC-8001: A 
New Japanese Personal Com- 
puter.” 

With the January issue, we 
began to collect votes for the 
BOMB (BYTE’s Ongoing Monitor 
Box] through responses on one of | 
the reader-service cards. This 
resulted in an increased number of 
votes and many favorable corn- 
ments from readers. m 


April 1981 © BYTE Publications Inc 415 


Inquiry No. 


Szcepsmppek. 


75 


416 = April 1981 © BYTE Publications Inc 


Page No. 


AB Computers 387 
ABM Products 292 
Abrams Creativa 384 
Ackerman Digital B2 
Action Computer 137 
Adaptiva Data & Energy Sys 23 
Addmaster 392 
Advancad Access 72 
Advanced Comp Prod 402, 403 
Advanced Micro a" 312 
Adventure int'l 1 
ALF Producis 78 
Alpha Byte Storage 59 
ALL Electronics 
Alpha Omega Systems 392 
American Busn Comp 388 
American Square Comp 273 
Ancrona 370, 371 
Ancrona 372, 372 
Anderson Jacobson 318 
Anderson Peripherals 94 
Apparal 330 
Sot Camputer 13 

AP 303 


ASAP 323 

Ashton-Tate 307 

Automated Equip inc 291 
Avocel Sys Inc 294 

Axlom 245 

BASF 249 

Basis Microcomputer GMBH 177? 
John Bail Engineering 379 
Bata Comp ices 315 
BIS inc 384 

Bil Bucket, The 384 
BIZCOMP 16 

BMC 118 
Bower-Stewart & Assoc 182 
BYTE Back issues 246 

BYTE Books 201 

BYTE Books 233 

BYTE Books 283 

BYTE Books 311 

Calif Comp Systems 21 

Calif Digital 400, 401 
Cambridge Learning Inc 333 
Cavri Systems 136 

Cantral Data 275 

Chrisiin Industries 219 

Clav Con Comp & Compnts 385 
Colonial Data 50 

Computer Age Inc 337 
Computer Case Co 315 
Computer City 388 

Computer City Canada Inc 25 
Computer Disc of Am 340 
Computer Factory, Tha 247 
Compuler Furn & Access 342 
Compuler Mall Order 278 
Computer rr сою 152 
Computer Mart Inc 

Computer Shopper 300 
Computer Specialties 84, 85 
Computer Tech Assoc 355 
Computer Varahouse 93 
Computers Я Us 74, 75 
Computars Plus Inc 382 
CompuMart 76, 77 
CompuServe 116, 117 
Gomputerware 345 

Computex 286 

COMPUTIME 337 

Compuview Products Ine 67 
Concord Comp Componants 374 
Consumer Computers 74, 75 
Corvus Systems 158 

Coval 18 

Cover Craft 328 

CPM User's Group 60 

CPU Chop, The 

Cromemco 1, 2 

Crystal Computer 173 
Custom Businass Comp 390 
Cyber Innovations 384 
Cybernetics Inc 138 

Data Access 333 

Data Discount Center 146 
Data Hardware 382 
Datasouth Computer Corp 95 
Datasouth Computar Corp 128 
Datak 280 

Delta Products 123 

Denver Softwares Co, The 131 
Dasigners Soltwara 187 

Diablo (Div of Хатох) 223 
Diglac Air 343 

сотр 10 
Digital Equipmt Corp 241 
Digital Graphic Systems 129 
Digital Markeling 213 

Digital Pathways 255 

Digital Research 161 

Digital Research Computers 367 
Discount Sitw Grp, The 306 
DMA 348 


Dual System Control Corp 265 
Dymarc Ind 341 
була Byte C 111 
Dynacomp 238 


Reader Service 


DWP 388 
Ecosolt 338 
Electravalue Industrial 342 
Elron Computers Lid 108 
Efficiant Mngmt Sys 327 
Electronic Center 380 
Electronic Control Tech 28 
Electronic Equip Unitd 392 
Electronic Spacialists 345 
Ellis Computing 333 
Epson 18 
ER Hardins Mitry Мадпазз 329 
Escon 334 
Essex Publishing Co 176 
Essex Publishing 324 
Exalron inc 55 
Eyring Research inst 45 
Falrcom 144 
Farnsworth Comp Genter 317 
Fordham Radio Supply 414 
Forethought 323 
Frederick Comp Prod 32 
Fredericklowne Comp 384 
General Peripherals 
Godbout Electronics 163 
Godbout Electronics 210, 211 
Mark Gordon Compulers 104 
GR Electronics Ltd 208 
H & E Computronics 195 
H & E Computronics 197 
Н & E Computronics 198 
Hanley Englnaaring 383 
Hayden Book Co Inc 313 
Hayes Microcomp Prod Inc 71 
Heath Company 49 
High Technology Inc 34 
Hobbyworld Electronics 58 
Horizons inc 
Houston Instrumant 78 
Houston Instrumant 78 
IMS International 17 
Info Unitd Software 347 
Innovative Sitw Appl 293 
Integral Data Sys 87 
Integral Data Sys 89 
Integrand 317 
Intelligent Contro! Sys 341 
Intertec Data Systems 53 
interac Data Systems 185 
Introl m 382 
Ірех int'l Inc 382 
Ithaca Intersystems B 
Ithaca Interaystems 9 
Jade Computar Prod 386, 387 
Jameco Elactronics 398, 399 
JDR MICRODEVICES 325 
Jim-pak 381 
JR Inventory 378 
Kern Publishing 48 
Kay Tronic 153 
Konan Corp B1 
Lab Microsystems 382 
Lanier 27 
Lax Computer 378 
Leading Edge 237 
Leapac Services 341 
Leapac Services 386 
Lee Producia Co 317 
Leo Electronics 130 
Lifeboat 141 
Lifalines 149 
Linmar 390 
Livermore Data Sys Inc 154 
LNW Ressarch 321 
Lobo Drives Int't 145 
To Computer Systems 205 
J an Comp 388 

cHenry & Assoc 382 
McMillan Book Club 193 
Macrotronica Inc 384 
Magnolia Microsystems 388 
Mailbu Electronics 151 
Mark of the Unicom 257 
Maroi Software Systems inc 221 
Marymac Industries Inc 276 
Mauro Engineering 112 
Maxell Data 147 
Mediamix 388 
Moas Sys & Controls 28, 121 
Memtech 321 
Meta Research 325 
Mela Tachnologles Corp 358 
MFJ Enterprising inc 
Micro Ace 309 
Micro Age Computer Store 57 
Micro Business World 304 
Microbyte 305 
Micro Comp Discount Co 114 
Micro Ома Вава Sys 107 


312 


Micro Flash 388 

Micro Focus 108 

Micro House 174 

Micro +}. ш Sys 277 
Micro Mint 392 

Micro Pro International 251 
Micro Works, The 70 
MicroCompEquip 380 
Microcomputer Store 340 
MicroDaSys 51 

Micromall 168 

MICROMATE 317 

MICRO-SCI 113 

Microselte 357 

Microsoft (Cona Prod 01%) 127 
MicroTaech Exports 338 
Microware 

Mikos 259 

Miller Microcampuler Serv 120 
Min! Computer Suppliers 338 
Min| Computer пика 386 
Min! Micro Mart 4 

Mint Micro Mart 411 

Mini Micro Mart 412 

Min! Micro Mart 413 

Morrow Designs 73 
Mountain Computer Inc 19 
Mountain View Press 319 


пір! 253 

MT Micro SYSTEMS B3 

MTI Inc 271 

MTI Inc 300 

Multi Businass Comp Sys 296 
MUSYS 248 

Nautilis Systems 308 

NCC '81 285 

NCE Supply Corp 319 

NEBS 3 

NEC America Inc 15 

NEECO 259 

Natlonal Computer Show 133 
Natlonal Multiplax 333 
Nestar Systems Inc 299 
Natronics 207, 254, 258, 280 
Northem Tech Books 183 
Ohlo Data Products Corp 321 
Оһо Scientific Insir C IV 
Ollver Advanced Eng 392 
Оіутіріс Salas Co 1 

Omega Micro Computars 12 
Omega Sales Co 158, 157 
Omikron 92 

Omnibyte 298 

жарыта 96, 209 
Optimal Technology 337 
Orange Micro 187 
OsbornsiMcGraw-Hill 139 
OSM 263 


S 
OSM 380 
Owens Associates 18, 178, 178 
Pacific Exchanges 289 
Pacific Exchanges 382 
Pacific Exchanges 390 
Pacific Exchangas 342 
Page Digital 381 
Palomar Computers 287 
Pan American Elec 374 
Pan American Airlines 287 
Passport Designs 134 
PCD Systems Inc 6 
Рагсот Data 7 
Percom Data 35 
Percom Data 91 
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Phase One Syslems 295 
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Professional! Comp Store 392 
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Quality Computer Parts 382 
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Oantex 225 
Quay 191 
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AKS Enterprises 314 
Васа Computes 118 
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Random House 338 
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Scientific Engineering 190 
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SD Systems 169 
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Sluder 382 
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Southwest Tach Prod Corp СИ 
- virus Soltware 261 

M 11 


Sterao House 278 

SubLOGIC 282 

Sunny Int'l 376 

SuperSoft 155, 216, 217, 224, 320 

Super Star Int'l Corp 56 
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Synchro Sound 69 

Synergetic Solutions 323 

Systems Plus 269 
Software 392 

Tab Books 242, 243 

Tarball Electronics 301 
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TacMar inc 279 
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Tercer Medio 343 

Texas Comp EH 339 

3G Company 1 

3M Company 111 
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United Software of Am 124, 125 

Urban Software 54 
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V. A.M.P. 222 
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Vector Electronics 68 
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To get further information on the praducts advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 


errors or omissions. *Correspond directly with company. 


No one has a broader line of micro-based business 
computers than Dynabyte. Memory to 400KB. 
Mini-floppies, eight inch floppies, Winchesters and 
cartridge module hard disks; capacity from 630KB 
to 96MB. Satisfy all your clients needs with Dynabyte. 
Start small, expand the system as computing 
needs grow, with modular add-ons from Dynabyte. 
With complete software and hardware compatibility 
across the entire line. 

But expandable memory and the broad range 
of storage capacities are only part of the DYNABYTE 
DIFFERENCE. How about multiple terminals? 
Foreground/background? With Dynabyte you can 
have up to eight partitions, driven from up to 
eight terminals. And each terminal can have its own 
spooler; or all can share a system spooler. How 
about up to sixteen printers, and they dont require 
any partition space either. The DYNABYTE 
DIFFERENCE. 

Qur operating systems аге the standard CP/M™ for 
single user Sites and Dynabyte-enhanced MP/M™ 
for multiple user sites. As a seller of business systems 
you already have a whole library of applications 


software. So to help protect your software investment 
we offer COBOL and BASIC and FORTRAN and 
PASCAL and PL/1 

Or you can use BUSINESS MANAGER" Dyna- 
byte's fully integrated accounting system. Menu 
driven, well documented, easy to install; it fits the 
needs of most wholesalers and distributors as is. 

With no direct sales outlets, we are totally com- 
mitted to our resellers. We don't compete with 
them. We support them with full service others only 
promise. Another DYNABYTE DIFFERENCE. 

If you're tired of only promises from your computer 
suppliers; if you're losing sales because of price 
or limited storage capacity, or lack of modular expan- 
sion capability, call Dynabyte. Ask about the 
DYNABYTE DIFFERENCE. Ask about our advertis- 
ing and lead referral programs. Ask about our 
warranty program. You'll be surprised. 

Call our toll-free hotline: (800) 227-8300. 
In California (415) 329-8021. Dynabyte, 
115 Independence Drive, Menlo Park, California 
94025. Call or write today for the DYNABYTE 
DIFFERENCE. 


"It's beautiful what your bucks will buy 
from Ohio Scientific" 


Ohio Scientific was first to add Winchester hard disk drives to 
microcomputers. This advanced technology allows low cost micro- 
computers to store over 100 times as much information on line 
as they could before. 


"Our Challenger C3-B has been running almost 24 hours a day for 
the last 18 months keeping track of countless details of our business. 
The Challenger's real time clock allows repetitive jobs to be scheduled 
months in advance, and runs them without operator intervention when 
the time comes. For example, every morning at 3AM our Challenger 
knows it is time to update all the day's accounting records including 
the P&L, General Ledger, and Payables. It knows when it is time to file 

a tax return, and it makes out the quarterly reports. When it is 
im, through with all of this, it writes the checks. Periodically it does 
` a comprehensive advertising analysis and updates any other 
files that are necessary.” 


Holly Quarles, President, Commonwealth Capita! Corp. 
Charlottesville, Virginia 


"Running our retail stores sure has 
been easier since our Challenger | 
computer came to work Гог из. Weuseit Y 
for Accounts Receivable, Accounts Payable, в 
Payroll, General Ledger. It'S most important 
in Inventory Control. We must know what 
we have and haven't. Now we do, daily. 
Terrific! Ohio Scientific? 

Henry Felkay, Division Manager 


Schwartz-Klines 


"Our Chailenger giv mor r 
New Philadelphia, Ohio ger gives us more control 


of scrap from our blown film extrusion 
іш E operation. By putting shift reports 
9 through the computer, ме spot waste 

на Жа: immediately. Whether the problem 
MEA, is the extruder or the operator 
= it's corrected fast. Wasted 
material (s wasted money:' 


ne Johnson, Controller, Wyard 
par А Cambridge, Minnesota 


Ohio Scientific hard disk based 
microcomputers start at less than 
$10,000. And are sold by more than 400 
dealers nationwide. For the one nearest 
you, call 1-800-321-6850, TOLL FREE. 


| 
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